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Introduction to roundtrip

Roundtrip —what does it mean?

In order to explain the term that has slowly but surely domesticated in the vocabulary of
engineers, we refer to the White Paper Roundtrip Engineering in Construction - Integrated
CAE-CAD solutions for specific market segments by J.P. Rammant, CEO of SCIA
International in March 2006.

Start of quotation:

Forward engineering

A CAD
Design model zeometric model

Feverse endinesring

Practically every design of a construction is an iterative process of refining, reviewing, changing
architectural, engineering or building (fabrication) details. Therefore, a roundtrip solution, where
a designer or detailer can start or edit the model at any stage, is closest to reality and will lead to
the shortest time between design and fabrication or building.

Reverse engineering reconstructs the design model from the CAD geometrical model, again an
extra benefit.

Roundtrip engineering is being achieved by SCIA through a joint development with Nemetschek
of a common interface between two platforms, one for CAE and for CAD.

Complex CAE calculations may be executed, hidden to the normal CAD user.

CAE SCIAPT platform Trip

MO

CAD Allplan platform

The Scia Engineer (Professional Technology) platform addresses CAE modelling, with a
consistent structural and analysis model for steel and concrete building parts & structures. The
structural objects are directly linked with corresponding parts within the Allplan platform, using
the Nemetschek Object Interface. Steel sections and concrete constructive elements are one-to-
one compliant.

In contrary to a link based on IFC between models of a same domain, here a transfer between a
CAE and CAD model is being realized (in both directions).

Roundtrip is much more than import / export. Some extra benefits which are being implemented:
- the upgrade engine keeps the CAE and CAD model compatible; outside data (e.g. design data)
are stored as Blob (Binary Large Objects) properties

- labels remain positioned in associated views after changes

-refinements and changes are possible in selected parts of a construction; they will be
transferred to the other application.
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- fast modelling techniques in one platform are reflected in the other platform

SCIA is addressing the functionality of the Allplan platform concerning modelling of steel
reinforcement.

Also with other CAD modelling systems such as Revit (Autodesk) SCIA is implementing the
highest functional link; Revit is providing an API (Programming Interface) that allows partly
roundtrip engineering. With Revit Structures SCIA will have a link to the Scia Engineer analysis
model. It means that from Revit Structures the input of geometry and loading will be exported
directly to SCIA .Scia Engineer. Changes to the structural model can be imported in the
structural model of Revit.

Roundtrip engineering is drastically improving the design process; it is the most advanced
implementation of Building Information Modelling technology. Integrated open general CAE-CAD
platforms provide customized solutions without the necessity of dedicated programming. Ease of
use and far going automation are key elements of the success.

End of quotation.

Roundtrip (including the one-way import / export) in SCIA. Scia Engineer

Format or Program Import Export Update
(Roundtrip)

SCIA .Scia Engineer yes yes yes
XML yes yes yes
IFC 2x3 yes yes yes
Revit yes yes yes
Graphic format (excluding DXF, DWG, yes
VRML)

DXF, DWG, VRML yes yes
DSTV yes yes
ProSteel yes yes yes
StepSteel (analysis model) yes yes
StepSteel (structural model) yes yes
CEA Pland-4D yes

In the program itself (Scia Engineer), the functions are distributed over several different menus
and tree menus:
e File >Import,
File > Export,
File > Update,
service Structure > Drawing tools > Import DWG, DXF, VRML97 file,
service Tools > XML,
service Structure > Import ESA project.



Scia Engineer

Scia Engineer enables the user to perform the import, export and update operations not only
through "third-party format" files, but also directly through the .ESA file (i.e. the "native" format of
Scia Engineer).

This capability opens the user new horizons. He/she can share data with the colleagues. He/she
can add into the currently processed project parts from older projects (and thus save
considerable amount of time). The work on one large project can be split among several users
and the final model can be "glued" from several parts.

Scia Engineer import

The procedure to import data from .ESA file

1. Open service Structure.

2. Start function Import ESA project.

3. Browse for the required input file.

4. Confirm the file.

5. Input the "point of insertion" for the imported data.

Note: Contrary to imports through other formats, this time the specified file is added to the currently

edited project.

Scia Engineer export

The procedure to export data into .ESA file

Start menu function File > Export > New project ESA.

Specify the required output folder.

Type the name of the file (i.e. the base name without extension).

The Import/Export dialogue is opened on the screen.

Specify which types of data are to be exported (only geometric entities or the whole
model).”

6. Complete the export operation.

arwdPE

Scia Engineer update

This function enables the user to exchange and share project data with colleagues who use Scia
Engineer as well.

The principle is simple. User A makes the first version of the project and sends it to the user B.
User B continues with the project and then returns it back to user A. Naturally, user A may have
made some changes during this period too.

Now comes the time for Scia Engineer and its Update function. This function compares the two
projects and finds added, deleted and modified entities. Everything is clearly summarised in a
neat dialogue. Finally, it is the user’s turn again to decide which variants are those to be kept for
future work.

The procedure to import and compare the project processed by a third-party user
1. Open your version of the project.

Call function File > Update > ESA file.

Browse for the file with the version that should be compared.

The program reads the project file and opens the Update dialogue.

Decide which changes are to be accepted and which ones are to be declined.

Confirm with button [Accept].

ok wN
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Scia Engineer update dialogue

The dialogue is a three-pane dialogue with a toolbar. The panes are:
e preview window,
e property window,
e merge window.
Toolbar
The control icons are mostly taken over from a standard Scia Engineer graphical window.
Therefore, their meaning will not be discussed in detail here.
View parameters icons
These icons enable the user to adjust "what" and "how" should be displayed.

View-adjustment icons
These icons make it possible to set the view direction.

Zoom icons
These icons enable the user to zoom-in or -out the model.

Clipping box icons
These icons control the clipping box.

Special icons

Generate report This icon generates a report about the
update.

Display original If ON, the original entities are displayed.

entities

Display merged If ON, the merged entities are displayed.

entities

Preview window

The Preview window is a standard graphical window used throughout Scia Engineer.
The window supports standard features of Scia Engineer graphical windows:

(i) pop-up menu with a set of zoom, print, save etc. functions,

(i) [Ctrl] + [Shift] + right-click and drag to zoom in and out the drawing,

(i) [Shift] + right-click and drag to move the drawing,

(iv) [Ctrl] + right-click and drag to rotate the drawing.

The window displays the two merged projects in one view.

Moreover, the entity currently selected in the merge window (see below) is highlighted in this
window.

Property window

This window is linked to the Merge window. If a particular entity is selected in the Merge window,
then the corresponding properties are shown in the Property window. This is especially useful
when the user has to track changes made in the two variants of the project.

Merge window
This window lists all the entities that somehow do not coincide in the two projects that are being
merged.
Added, deleted and changed entities are shown here. The user may select which changes are to
be accepted and which ones are to be ignored.
Individual groups (new, deleted, merged entities) will now be described in more details.

New entities
Accepting the group
By default, the check box at this item is selected (ticked). It means that new entities (as a group)

will be accepted in the final merged project. If you deselect this check box, no new entities will be
considered by the update function at all.
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Specifying the colour of the group

You may adjust the colour for the new entities. Simply click on the coloured box on the right-
hand side of the "New entities" line and then select the required colour.

Accepting individual items from the group

You may select which particular entity (or sub-group) from the "New entities" group should be
accepted and which one should be declined. Just mark (tick) or unmark (untick) the appropriate
item. Please note that once you put cursor (click) on a specific item, its properties are shown in
the middle pane (property window) and the entity itself is highlighted in the preview window.
Some items may be "grouped" in sub-groups such as load cases in the picture below. This
enables you to decline (if required) the whole subgroup by unmarking the corresponding sub-
group check box.

Example:

B v Mew entities -

. v

[

[

b 52 v

<l Ling Force on beam v
_,, Ed

-------- LF1 v

~b- Hinge on beam E
_ BS

L HIL v

=l Load case E

e %

........ ch F

Deleted entities

This is analogous to "New entities" described above.
Example:

Changes (Merged entities)

This part of the merge window lists all the entities that have different properties in the two
compared projects. The list always contains the "original" and the "merged" entity. The
properties of both are shown in the property window (one by one — not together). If you select
(tick) a particular listed item, the changes made in the merged (second) project will be accepted.
If you do not select (unmark) a particular listed item, the original (the first project) will be
preserved.

Example:
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Geomettic changes

- Meamber v
L [Zher B3 -3 B3 I
Original B3
2
_ v
- Original NE
te Merged NG
[=l+~ Changed cross-section Iv -
- Iv
Ir2
b Original B3
e Merged B3

Note: The Update function can process geometric entities, load cases, loads, supports, hinges, etc.




Allplan

Allplan

The exchange of data between Allplan and Scia Engineer can be realised in several ways. First,
standard export and import routines can be applied. Second, direct interlink of the two programs
can be used.
The first approach uses standard Scia Engineer project files. Allplan is capable of both saving
the project into this format and reading the project from this format. The second approach leads
to very fast connection — Scia Engineer is opened directly from within the Allplan environment
and the changes made in one program are automatically taken into account in the second
program. For example, the following scenario is possible (the aim of this particular example is to
give you the idea of what is possible, not to present the most effective style of work, even though
it may even the case for certain situations and types of structures):
1. The project is started in Allplan. Some Scia Engineer steel templates are inserted into the
model.
2. Scia Engineer is opened and one or two 1D members in the model are modified (moved,
changed cross-section, etc.).
3. The model is sent back to Allplan and a new Scia Engineer steel template is added.
4. Scia Engineer is opened again and a part of the model is removed.
5. The model is sent back to Allplan and the model is completed.

Note: The direct communication between the two programs has inevitably some limitations. The user
must decide which type of entities will be used: either Allplan architectural elements or Scia Engineer
steel templates. If this prerequisite is satisfied, the full roundtrip between the two programs is fully

functioning. On the other hand, if both the above-mentioned types are used in one project, the direct and
complete exchange of the data between the two programs is not possible.

The following list summarises all Allplan data-exchange functions:
Importing SCIA ESA data,

Update from ESA file,

Exporting SCIA ESA data,

Save to ESA file,

Edit in Modeller,

Calculate ESA.

Allplan - Importing SCIA ESA data

Allplan does not create a new project but adds the imported data to the existing currently opened
model.

The import function requires that Scia Engineer is installed on the computer where Allplan is run
— a demo-version is sufficient.

The procedure to import .esa file to Allplan

Start function Create > Interfaces > Importing SCIA ESA data.

Browse for the file to-be-imported.

A dialogue with import parameters is opened on the screen.

Fill in the required parameters (see below).

Confirm the settings to proceed with the import.

If the option Make special adjustment was selected for the View parameters, the View
parameters dialogue opens on the screen. In that case, make the necessary settings and
end the import.

7. The import is done.

oukwnE
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Import parameters dialogue

Colour
Use colours from ESA The imported entities are assigned colours as
project they were adjusted in Scia Engineer.
Colour from Allplan The colours are taken from the settings made
in Allplan.

View parameters

Use adjustment from The view parameters are taken exactly as
ESA project they were set in Scia Engineer.

Make special The user may adjust the view parameters
adjustment manually during the import procedure.
Precise member If ON, the outline of cross-sections is drawn
surface with utmost precision.

3D geometry

One volume If ON, the whole imported structure is made a
single object in Allplan.

Allplan element

BIE Macro If ON, the imported data are stored as Allplan
BIE macros.

Structural element If ON, the the imported data are stored as
Allplan  structural elements (Konstruktive
Fertigteil).

The imported data cannot be edited by Scia
Engineer editing functions integrated in
Allplan. The editing can only be done through
standard Allplan functions.

Allplan - Update from ESA file

This function reads a Scia Engineer data file and adds its contents to the currently opened
project in Allplan.

The function requires that iScia Engineer is installed on the computer where Allplan is run — a
demo-version is sufficient.

The imported data update the existing members in the currently open project (this, however,
applies to steel templates only).

The procedure to update data in Allplan from .esa file

1. Start function Create > Add-On modules > Steel/Concrete Construction > Update from
ESA file.

Browse for the file to-be-imported.

A dialogue with import parameters is opened on the screen.

Fill in the required parameters (see Importing SCIA ESA data).

Confirm the settings to proceed with the import.

If the option Make special adjustment was selected for the View parameters, the View
parameters dialogue opens on the screen. In that case, make the necessary settings and
end the import.

7. The update is done.

oukwnN
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Allplan - Exporting SCIA ESA data

This function exports the whole project created or edited in Allplan into Scia Engineer data file.
The export function requires that Scia Engineer is installed on the computer where Allplan is run
— a demo-version is sufficient.

The procedure to export data into .esa file from Allplan

1. Start function Create > Interfaces > Exporting SCIA ESA data.
2. Browse for the required folder and specify the file name.

3. Export is done.

Allplan - Save to ESA file

This function saves the project created or edited in Allplan into Scia Engineer data file.

The function requires that Scia Engineer is installed on the computer where Allplan is run — a
demo-version is sufficient.

The function enables the user to save either the whole project or just a selected part of it into the
Scia Engineer data file.

The procedure to save data into .esa file from Allplan
1. Start function Create > Add-On modules > Steel/Concrete Construction > Save to ESA
file.
2. Select the entities to be saved or save the whole project.
3. Browse for the required folder and specify the file name.
4. Save-operation is complete.

Allplan - Edit in Modeller

If you are creating a model of a structure composed of Scia Engineer steel templates, you may
freely swap between Allplan and Scia Engineer and work in both programs almost at the same
time. The scenario (given also in the introductory chapter) can be like this:
1. The project is started in Allplan. Some Scia Engineer steel templates are inserted into the
model.
2. Scia Engineer is opened and one or two 1D members in the model are modified (moved,
changed cross-section, etc.).
3. The model is sent back to Allplan and a new Scia Engineer steel template added.
4. And so on and so forth.

Any change of the model made in either program is automatically reflected in the other program.

The procedure to perform this combined editing
1. In Allplan start with the model (i.e. insert some Scia Engineer steel templates).
2. Start function Modify > Add-on Modules > Steel/Concrete Construction > Edit in
Modeller.
Select the entities to be sent to Scia Engineer Modeller.
Scia Engineer is opened and the Roundstrip dialogue appears in the screen..
Do whatever is needed.
Call function (in Scia Engineer ) File > Close.
A small Save-Cancel dialogue opens on the screen.
Select the option that saves the changes.
You are back in Allplan.

©CoNOOA~®

Note: Please note that Allplan function Create > Add-on Modules > Steel/Concrete
Construction > Start Modeller starts the Scia Engineer Modeller and opens an empty
project in it. It does not transfer the data from your current Allplan project.

Note: It is not recommended to combine in one project Allplan architectural elements and Scia Engineer

steel templates. If both the types are used in one project, the direct and complete exchange of the data
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between the two programs is not possible. On the other hand, separate import and export functions are

still fully applicable.

Allplan - Calculate ESA

If you are creating a model of a structure composed of architectural elements, you may freely
swap between Allplan and Scia Engineer and work in both programs almost at the same time.
The general scenario is the same like for Editing in Modeller. However, you may decide which
change of the model is taken into account.

The procedure to perform this combined editing
1. In Allplan start with the model.
2. Start function Modify > Add-on Modules > Steel/Concrete Construction > Calculate
ESA.
Select the entities to be sent to Scia Engineer.
Scia Engineer is opened.
Do whatever you need.
Call function (in Scia Engineer) File > Close.
A small Save-Cancel dialogue opens on the screen.
Select the option that saves the changes.
You are back in Allplan.

©COoNOUrW

The important feature comes into play when you are swapping to Scia Engineer for the second
(third, fourth, etc.) time. Scia Engineer can recognise that you have been already editing the
same project in it and (in order to help you tracing the changes made in Allplan) opens the
dialogue that compares two variants: (i) the data that are currently sent from Allplan to Scia
Engineer and (ii) the data that were saved the last time you were working in Scia Engineer.

A special designed dialogue guides you through the changes and allows you to decide which
changes are to be approved and which ones are to be discarded. This is the Scia Engineer
update dialogue that is described in a separate chapter.

Note: It is not recommended to combine in one project Allplan architectural elements and Scia Engineer
steel templates. If both the types are used in one project, the direct and complete exchange of the data

between the two programs is not possible. On the other hand, separate import and export functions are
still fully applicable.

10
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Scia Engineer allows for the exchange of data with third-party applications through the popular
and powerful XML format. Moreover, XML format can be used to develop tailor-made
applications that use Scia Engineer as a "hidden" engine working on the background and
performing calculations of company-specific problems.

Note: The aim of this text is to present the principles of XML interface. The full explanation of all features
and all capabilities of XML import/export/update would occupy dozens and maybe even hundreds of
pages and exceeds the extent and scope of this text. Users who are interested in the application of XML

interface in their practice are kindly asked to contact the help-desk of SCIA Company. SCIA specialists
will be happy to give concrete piece of advice that could help solve the particular problem of your
company.

XML import

The procedure to import data from XML file

Start menu function File > Import > XML file.

Browse for the required .xml file.

Confirm the selection of the file.

If required by the import procedure, specify the national standard to be used.
Finish the import.

1.
2.
3.
4,
5.

Note: The import function creates a new empty project and the specified file is imported into it.

XML export

The procedure to export data into XML file

1. Use the tree menu to start function Tools > XML.

2. XML file editor is opened on the screen. Before it is opened, the program may ask you to
select the default XML document template. You may select one or just close the dialogue
without choosing anything. If you want to export the whole structure into a XML file, it is
convenient to select the default. TDX template.

In the XML file editor define the structure of the XML document.

Use icon Export on the toolbar to export the created document into a XML file.

Close the XML file editor.

3.
4,
5.

Note: Please remember that the order of Scia Engineer entities stored in the exported XML file must
guarantee that all the references are made to entities stored earlier in the file. It means, for example, that

materials must come before cross-sections, cross-sections and nodes must come before 1D members,
load cases must come before load case combinations, etc.

XML file editor

The XML file editor is very similar to the Document of Scia Engineer. The principle is that the
user defines tables describing individual entities of the Scia Engineer projects and there order.
This table-form can be easily previewed (it is in fact identical to the standard Scia Engineer
document). When ready, the final XML file contents can be transformed into the real XML format
through the Export function.

The dialogue contains the following parts:

XML document Selects the required XML document if more

11
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selection box

than one document has been created.

Opens the XML document manager where
you can create new documents or delete the
existing ones. It is a standard Scia Engineer
database manager.

button to open the
XML document
manager

XML file contents
window

This window shows the contents and
structure of the currently edited document.
This is analogous to the document tree
window.

property window

Displays parameters related to currently
selected item in the XML file contents
window. This is analogous to the document
property window.

icon toolbar

Contains buttons (icons) that perform various
actions. The toolbar is identical with the
Document window toolbar.

control buttons

There are two control buttons:

[New] — adds a new item to the XML file
contents window.

[Close] — closes the XML file editor.

action button

There is just one action button — it refreshes
the preview window of the XML file editor.

preview window

Displays the currently edited XML file in table-
form.

XML update

The procedure to update the project through XML file

1. Open in Scia Engineer the project to-be-updated.
Call function File > Update > XML file.

2

3. Browse for the file to-be-merged.
4, Confirm the selection of the file.
5

The project in Scia Engineer is updated by the data read from the file.

Note: For more information on the update function read chapter

XML update example

Let us have a project named Cantilever.esa with a simple cantilever beam of a circular cross-

section.

12
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X

The dimensions of the cross-section are defined through two parameters: Diameter and
Thickness.
Mame C51
Selector switch O
Type
Detailed
B Parameters
b aterial
O [mim]
t [mm]
B General
Diraw color Marmal colour ﬂ

Colour e e ]

Properties editable

XML

00T 1
g

Both the parameters are of type Cross-section length (Css length) and their initial values are 200

mm and 5 mm.

B Parameters

Diameker M ame Diameter Diameter Thicknes
Thicknes T-Irlpe Thicknes T-Irlpe

Dezcription Dezcription

Evalustion  Waue =/ Evaluation  Waue =/
% alue [mrm] 200,0 % alue [mrm] 5.0
IJze range O IJze range O

Now we have to open the XML file editor (tree menu function Tools > XML).
There we have to create a new "XML document" containing the table of defined parameters.
To do so, we add the table Libraries > Parameters.

13
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& Default]

[] Projec

—-dp Libraties
M e Cloze | P vers

| Farameters
|:| Cross-seckions
[] Material EC
] Materials
[ ucs
-" Seks
-" Structure
& Load
* Construckion stages
& Resuls

& stesl

& Pipeline b

23

o O = e =

<4< Add Cloze

| Mame

The inserted table looks like this:

BS [0 W T defaut - B - B

1.Parameters 2
Hame UniguelD Type Evaluation | Use range Vahe
Diameter [{FOD9295F-1 A51-406B-9857-5C9302981447}  |Css length | Yalue falze Real
02
Thicknes |{9ESEGE2C-4B12-4353EE-5A56-A433945007941  |C=s length | Yalue falze Real |
ooos

Ready [en] 1 | | ﬂ j

The created XML document must be exported into XML file. This can be achieved through
function Export (available on the toolbar of the preview window in the XML file editor).
The generated XML file (hamed CantileverParameters.xml) looks like:

XML file Comment
<?xml version="1.0" encoding="UTF-8"
standalone="yes" ?>
- <project xmlns="http://www.scia.cz">

<def uri="CantileverParameters.xml.def" />
- <container id="{5C62EA11-86D4-11D4-B3AB-
00104BC3B531}" t="EP_Parameters.EP_Param.1">
- <table id="B4ADDEC1E-5869-4B8C-8B4B-

14
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1A8C07B76699" t="EP_Parameters.EP_Param.1">
- <h>
<hO t="Name" />
<hl t="UniquelD" />
<h2 t="Type" />
<h3 t="Evaluation" />
<h4 t="Use range" />
<h5 t="Value" />
</h>
- <obj id="1" nm="Diameter"> Parameter Diameter
<p0 v="Diameter" />
<pl v="{FDD9298F-1A51-406B-9887-
8C9302981A47}" I>
<p2 v="11"t="Css length" />
<p3 v="0"t="Value" />
<p4 v="0"/>
- <p5 t="">
- <h>
<hO t="Real" />
</h>
- <row id="0"> value =0.2m
<p0v="0.2"/>
</row>
</p5>
</obj>
- <obj id="2" nm="Thicknes"> Parameter
<p0 v="Thicknes" /> Thickness
<pl v="{9EBE662D-4B12-43EE-8A56-
A33948D079A1}" />
<p2 v="11"t="Css length" />
<p3 v="0" t="Value" />

<p4 v="0"/>
- <p5 t="">
- <h>
<h0 t="Real" />
</h>
- <row id="0">
<p0 v="0.005" /> value = 0.005 m
</row>
</p5>
</obj>
</table>
</container>
</project>

We will not explain the meaning of every single line of the XML document. The example above
demonstrates the structure of the XML file and shows the way the two parameters from our
example are stored.

Note: When the export function is invoked, the XML file editor generates in fact two files: XML file and the
corresponding definition file (DEF file). For example, if the name of the XML file is MyFile. XML, the name

of the definition file is MyFile.xmI|.DEF. Briefly said, the definition file contains the definition of all the
characteristics that are referred to in the XML file.
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Manual XML update
And now, we may demonstrate the principle of the XML update function. Let us assume that we
have a tool that can read and modify the XML file. Using this tool we can change the value of the
parameters in the XML file. Let us assume that the value of the Diameter was changed to 0.8 m.

Note: Later we will show how exactly this can be done. For the time being, let us take it for granted that

the tool changed the XML file and modified parameter Diameter.

Let us go back to Scia Engineer where our original project is still open. Call function File >
Update > XML file and browse for our modified file.

The program updates the data of the project (in our example - the values of the parameters) and
we can see the result on the screen. The tube has increased its diameter four times.

Automatic XML update
Now, let us return to the idea of an external tool that is capable of modifying the XML file.
Probably every engineering office uses a kind of spreadsheet processor such as MS EXCEL.
Taking into account the fact that the Microsoft’s product is probably the most widespread tool
available in the market, we will use it in our example.

List of operations carried out by the EXCEL application
The EXCEL "application" will do the following operations:
it will take our input of the diameter and thickness of the cross-section,
it will generate the appropriate XML file,
it will open the Scia Engineer project with the cantilever in question,
it will update the cross-section using the values from the generated XML file,
it will perform the calculation,
it will generate output document containing the calculated deformation of the cantilever,
it will import this document into the EXCEL sheet,
it will show the vertical displacement of the free end of the cantilever directly in the EXCEL
sheet.

IOMmMOOw>

Note: The EXCEL application could naturally display also other results. In the interests of
brevity, clarity, and comprehension, we will deal in our example just this single result
value.

We will prepare a VBA script (run from a XLS sheet) that will perform all the described
operations. Scia Engineer as a calculation engine will be running "somewhere" on the
background. The user won't even spot it on the screen and will be able to think that the EXCEL
sheet itself does everything.

To start with, we have to pre-prepare something in Scia Engineer.

First, we have to generate the . XML "template" file and the corresponding .DEF file. This was
already done earlier in our example and we can simply take the produced . XML file. Unless we
decide to use different folder (different then Scia Engineer project folder) for our EXCEL
application, we do not have to bother about the .DEF file. It will be in the right place by default.
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Second, we have to create a document in our Scia Engineer project. The document must contain
the table with calculated nodal displacements. The project must be then saved.

Document X
|DOC-Defaul =l .
= & Default

P Deformation of nodes

Let us now start MS EXCEL, create a new document and define two sheets. Let us name them
"Table" and "XML". The first one (Table) will be our "User interface", i.e. it will be the sheet that
will be used by the user. The other one (XML) will be used as an auxiliary sheet to hold the
contents of the XML file we have to generate (Please note that there are other possibilities (in
terms of programming techniques) to store the contents of the XML-file-to-be-generated that
may prove more efficient in terms of speed for large projects with large XML files. Our example
is quite a simple one and we may afford to store the data in the sheet).

Design the "Table" sheet as in the figure:

= Cantilever. xls E|@|E|
o —

Cantilever optimisation

2
11 \<r
12

=

16 |Input
17 |Diameter 300 mim
18 |Thickness 10| rmim
19 [Length 245|m

Fecalculate

24 |Qutput
25 |Deflaction | -0,2[mm |
W < » »'Table /L / | ¢ S

You can see that the sheet takes two values as input (the blue cells B17 and B18) and displays
one value as output (the yellow cell B25). The sheet contains a simple illustrative picture
(scanned from Scia Engineer) and a button that starts all the operations listed above.

The second sheet holds the contents of the XML file that is needed for the XML update
functionality of Scia Engineer.
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=i Cantilever.xls E”E' E'
A B 1

1 !-i 2xmil version="1.0" encoding="UTF-8" standalone="yes"?> =

2 <project xmins="http:'wWwww.scia.cz™>

3 <def uri="CantileverParameters.xml.def"/>

4 <container id="{5C62EA11-86D4-11D4-B3AB-00104BC3B531)" t="EP_Parameters.EP_Param.1">

5 <table id="B4DDEC1E-5369-4B8C-3B4B-1ASCOTBT6629" t="EP_Parameters.EP_Param.1™>

5] <h>

7 <h{ t="Hame"/>

8 <h1 t="UniquelD"/>

9 <h2 t="Type">

10 <h3 t="Evaluation"/>

11 <h4t="Use range"/>

12 <h5 t="Walue"/>=</h=

13 <ohj id="1" nm="Diameter">

14 <pl v="Diameter">

14 <p1 v="YFDDS298F-1A51-406B-9887-8CO302081A4TY" />

16 <p2 wv="11"t="Css= length"/>

17 <p3 v="0"t="Value"/>

18 <pdu="0"=

19 <pht="""=>

20 <h=>

21 <hi t="Real ">

22 </h=>

23 <row id="0">

25 <row>

2B <ip5></ohj>

2 <ohj id="2" nm="Thicknes">

28 <pl v="Thicknes"/>

29 <pl w="YOEBEGG2D-4B12-43EE-8A56-A33048D0T AT Y /=

30 <p2 v="11"t="Css length"/>

a1 <p3 w="0"t="Value"/>

32 <pdu="0">

a3 <pht="""=

34 <h=

35 <h t="Real "/>

a6 </h=>

ar <row id="10">

29 </row>

40 <ip5></ohj>

41 <ftable> r

472 <jcontainer>

43 </project= -
M4 4 ¢ M Table’y XML/ | < | 3] .

The XML content is in the second column (B). The first column (A) is almost(!) empty. It just
contains letters "d" and "t" in rows where the values of the diameter and thickness are stored.
This arrangement was selected with regard to the algorithm programmed in our sample VBA
script. The simplest way to fill in this "XML" sheet is to open the exported
CantileverParameters.xml file in a simple text editor, remove all blank lines and copy-+paste it
to the second column of the "XML" sheet. The blank lines have been removed to allow for a very
simple VBA script.
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Now we have to define the procedure that is triggered by clicking the button [Recalculate] from
the "Table" sheet. The procedure may look like:

Private Sub Recalculate Click()

" Open XML file for writing

Dimfs, F

Set fs = CreateObject(*'Scripting.FileSystemObject')

Set f = fs_CreateTextFile(""E:\SCIA\EsaData\CantileverParameters.xml",
True)

" we assume that the data are stored in folder E:\SCIA\EsaData

" Generate XML file using the two input values

Dim SomethingToWrite As Boolean

SomethingToWrite =True

Dim mystring As String

Dim i As Integer

i =1

Do

mystring = Worksheets("'XML™).Cells(i, 2).Value

Ifmystring <> """ Then

I T Worksheets(""XML') .Cells(i, 1).Value = "d" Then

* this line stores the value of the diameter

mystring = " <p0 v=""" & Str(Worksheets("'Table')_Cells(17, 2).Value /
1000) & "t/

End If

I T Worksheets(""XML') .Cells(i, 1).Value = "t" Then

* this line stores the value of the thickness

mystring = " <p0 v=""" & Str(Worksheets("'Table')_Cells(18, 2).value /
1000) & "r/>

End If

f_.WriteLine (mystring)

i=i+1

Else

SomethingToWrite = False

End If

Loop While SomethingToWrite =True

f.Close

* Invoke the update of the project +

" Run the calculation +

" Export the document into XLS file

Shell ("'D:\ESA\Esa XML.exe LIN E:\SCIlA\EsaData\Cantilever.esa
E:\EsaData\SCIA\CantileverParameters.xml /tHTML
/0E:\SCIA\EsaData\CantileverParameters.xl1s™™)

"Assumptions:

" Scia Engineer installed in folder D:\ESA

" project file stored in fodler E:\SCIA\EsaData

* XML file generated to folder E:\SCIA\EsaData

" Note:

" File Esa_XML.exe is an integral part of Scia Engineer installation
" Parameters of "SHELL"™ command

" D:\ESA\Esa_XML.exe = location of Esa_XML.exe

* LIN= linear calculation

" E:\SCIA\EsaData\Cantilever.esa = original project file

" E:\EsaData\SCIA\CantileverParameters.xml = XML file for the update
function

" /tHTML /oE:\SCIlA\EsaData\CantileverParameters.xls = export the
document stored inside the project file as HTML file with location and
name E:\SCIA\EsaData\CantileverParameters.xls

Application_Wait (Now + TimeValue("'0:00:15"))
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"wait in order to guarantee that Scia Engineer completes the calculation
before the control of the operation is returned to the VBA script

" Read result into XLS sheet +

" Insert the result value into the appropriate cell of the "Table"™
sheet

Dimmyresult As Variant

Workbooks .Open Filename:="E:\SCIA\EsaData\CantileverParameters.xlIs"
myresult = Sheets('CantileverParameters'™).Cells(8, 5).Value

" Cell (8,5) of the "document file" contains the required vertical
displacement

" to find out this, you have to open the generated XLS Ffile manually
(only once) and note down the cell coordinates

Workbooks(**Canti leverParameters.xlIs™) .Close

Worksheets("'Table™) .Cells(25, 2).Value = myresult

End Sub
Now we can start playing with the EXCEL application. Just type the two input parameters, click

button [Recalculate] and (after a few seconds) you can see the vertical displacement shown in
the "Deflection" cell.

Note: Please, consider this chapter to be only a brief introduction to the XML update and contact SCIA

support team for more information and/or guidance.
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Graphic format

Export

Scia Engineer enables the user to export the graphical representation of the project into a
graphical file. This type of export usually work with the data that are displayed in the graphical
window of Scia Engineer at the moment the export procedure is started. Formats VRML, DXF
and DWG are exceptions as they allow the user to export the whole project and even specify
special export parameters.

The procedure to export data into a graphical file is given in a separate topic.

Various graphical formats are available in Scia Engineer:

BMP Standard Windows bitmap

VRML Virtual Reality Modeling Language (V-R-M-L)

A standardised language used to transmit
information about 3D images over the web
(WWW). Since the image is built up on the
local computer VRML information
transmission is more efficient than sending
the actual image.

For more information on this format read
bellow the table.

EP3 Internal graphical format of Scia Engineer

EMF Extended (Enhanced) Windows Metafile
Format

WMF Windows Meta File (W-M-F)
A graphic file format used by Microsoft to
transfer  graphics between  Windows

applications. Both bitmap and vector graphics
are supported by WMF. A variation on WMF
is and extended version known as EMF.

3D DWG AutoCAD R14,
2000

3D DWG AutoCAD R11
— 2006

DWG (AutoCAD) format.

2D DWG AutoCAD R14,
2000

Please note that only versions R14 and 2000
are supported.

3D DXF AutoCAD R14,
2000

3D DXF AutoCAD R11 -
2006

DXF (e.g. AutoCAD) format.

2D DXF AutoCAD R14,
2000

Please note that only versions R14 and 2000
are supported.
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Import

For special graphical formats DXF, DWG, VRML also the import procedure is supported in Scia
Engineer. This is described in separate topics.

VRML
This format represents a powerful tool enabling the users to publish virtual objects via VRML and
also import them into Scia Engineer. Vast number of CAD software applications support the
export of VRML files (AllPlan, AutoCAD, CEA Systems, etc.). The import of VRML files is done
the same way as for DXF and DWG files. For example, the imported data can be used as a 3D
grid or as a background. They are not taken into account for the analysis.
The virtual objects can be used:
o for the visualization architectural elements sent from 3rd parties,
e as adrawing tool — snapping functionality,
o for pro-active viewing of changes and consequences due to optimisation or structural
adaptations (e.g. deformations),
o for visualization of the analysed structure in its environment,
for the visualization of piping generated by Plant design applications,
e eftc.
The virtual objects can afterwards be exported again to VRML format file for 3D publishing of the
structure including the results of analysis.
Examples:
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Graphic format export

The procedure to export data into a graphical file

Start menu function File > Export > Graphic format.

Select the format of the graphical file.

Specify the required output folder.

Type the name of the file.

Complete the export.

Note: A special dialogue opens for DWG and DXF formats in which you can specify some
export parameters.

oukrwnpE
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Export and import of DXF, DWG and VRML

Export from the graphical window

The procedure to export DXF / DWG file from graphical window
1) Use one of the following functions:
a) File > Export > Graphic format.
b) Righ-mouse-button-pop-up menu > Save picture to file.
2) It is possible to choose from the following formats:
a) 3D DWG AutoCAD R11 - 2007 (*.dwg)
b) 2D DWG AutoCAD R14, 2000 (*.dwg)
¢) 3D DXF AutoCAD R11 - 2007 (*.dxf)
d) 2D DXF AutoCAD R14, 2000 (*.dxf)
(Note: this list is only informative, available options may vary from version to version).
3) When you enter the file name and path, confirm with button [Save]. Another dialogue is opened
on the screen where you can define some details of the export.

DWG file properties x|

— File propertiez

I arme
D:AESA_DATAND dwg

Text code page

—Advanced

Scale [only for mm on dewvice text and symbol zizing] I'I

¥ Stucture suface always as 30 solid

=
] I Cancel |

4) Adjust the properties (see below) and confirm with [OK].

Export properties

File properties group name

Name Pathname of the exported file.

Text code page Windows ANSI or Eastern Europe coding can be
adjusted.

Advanced group name

Scale Scale for text and graphical symbols that will be in
the exported drawing.

Structure If ON, the individual members will be exported

surface always including the surface.
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as 3D solid

Note: 2D DXF and 2D DWG export does not support option Structure surface always as 3D solid, which is

quite understandable.

Note: See also Saving the picture into an external file.

Export of FE mesh to AutoCAD as 3D-face
It is possible to export the generated finite element mesh as 3D-face to both DWG and DXF file.
To do so, the mesh must be displayed in Scia Engineer . There is no other action required. If the
FE mesh is displayed in the graphical window at the moment the export to DWG/DXF is started,
the mesh is automatically exported as a separate layer called "3D-FACE". By default, this layer
is hidden. In order to see it in AutoCAD, the layer must be switched ON manually.

Export from the picture gallery

The pictures from the Picture gallery may be exported into DWG or DXF file in the same way as
from the graphical window.

The procedure to export DXF / DWG file from the Picture gallery

ogkrwnE

Open the Picture gallery.

Select the picture to be exported.

Click icon Save picture to file.

Input the file name and path.

Adjust file parameters (see Export from graphical window).
Confirm with [OK].

Export from the Paperspace gallery

The pictures from the paperspace may be exported into DWG or DXF file in the similar way as
from the graphical window.

The procedure to export DXF / DWG file from the Paperspace gallery

1.
2.
3.
4,
5.
6.

Note: The export from Paperpace gallery is limited to 2D DWG and 2D DXF format.

Open the Paperspace gallery manager.

Select the picture to be exported.

Click icon Save picture to file.

Input the file name and path.

Adjust file parameters (see Export from graphical window).
Confirm with [OK].

Import into the graphical window

Procedure for the import of DWG, DXF or VRML file into the graphical window

1.

2.
3.
4

Start the tree menu function Structure > Drawing tools > Import DWG, DXF, VRML 97
file.

The Open file dialogue is opened on the screen.

Browse for the file and confirm.

A special import dialogue is opened on the screen.
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# | Import - CAESAData\DWG\b1.dwg |. @) = |
Layers Entity types Selection mode
— . Import selected
30 polyline Clear selection
fine Scale 1
Sizes
2715214152 2152
[ Enableal || Disableal | [ Enableal || Disableal |
Tools
DOpeniGL in preview window ’Eonnect Cuves '] [ Start Rur
[ OpenGL selection
] Show all cbiects Mumber of vertexes on polyine substituting imported spline a0
I
z %
1 =l r L I, |

L5. Adjust the required parameters in dialogue and perform the import itself — see below.

Layers
This list box contains the layers that were defined in the original DWG/DXF file. Only selected
layers are shown in the preview window of the Import dialogue.

Entity types
This list contains available entity types. Only selected types are shown in the preview window of
the Import dialogue.

Selection mode

Lines The drawing is read as lines. The lines may be assigned to
particular layers. On pressing the "Import" button, the property
dialogue is opened and you may specify the required
parameters.
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M ame L1

Layer Standard v| i |

k. I Cancel |

Beams The drawing is read as 1D members. On pressing the "Import"
button, the property dialogue is opened and you may specify
the required parameters.

tame B3A
Type purlin [0] |
Crozz5ection CS4-U140 ;I_
Alpha [deq) 0,00
b ember zpstemn-line at centre j
ey [mm] 0
&z [mm] 0
LCS standard ;I
LCS Rotation [deg) 0,00
FEM type standard LI
Buckling and relative lengths Default
Layer Standard v| ] |
I
’TI Cahicel
Slabs The drawing is read as slabs. On pressing the "Import" button,

the property dialogue is opened and you may specify the
required parameters.
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2D member

M arne 51
Type shell e
t aterial 5235 v|
Thickness conztant
" Thickness value [mm] 200
e = - j'(]. 4 tdember zpstem-plane at centre LI
e — T E ccertricity 2 [mm] 1]
g LCS Type Standard ;I
< | LCS Z ais O Swap arientation
ez -~ -
~ - LCS Angle [deg) 0.a0
,_/ -~ Layer Standard v| ! |
Z
X |
ak. I Cancel
Solids The drawing is read as solid objects that are displayed together
with the analysed structure but are neglected during the
calculation.

Note: When slabs are to be imported, it is required that the closed polygon was created already in the file

that will be imported.

Scale

The scale for the import. It may be necessary when the drawing is not in Sl units. The item
provides for the transformation from “imaginary" units of the DWG/DXF file and metres (used in
Scia Engineer as the basic unit).

Note: If the scale is set to 1 (one), Scia Engineer assumes the data to be stored in metres.

Insertion point
The user can define the insertion point:

Centre

The centre of the model in the imported file is selected as the insertion point (where the cursor
is) and by this point the user can place the imported model into the graphical window.

The "centre" is the centre of a bounding rectangle circumscribed around the imported model.

Original

The original insertion point of the imported model is selected as the insertion point (where the
cursor is) and by this point the user can place the imported model into the graphical window.
Origin in 0,0,0

The origin of the coordinate system of the imported file is placed into the origin (0,0,0) of the
coordinate system in Scia Engineer.

Sizes
This is an informative item, which shows the dimensions calculated from the input scale.
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Tools (Connect curves, Connect solids, Solids smoothing)

These tools allow the user to slightly "modify” the DWG/DXF file before it is imported into Scia
Engineer.

Connect curves

This tool connects individual lines from the imported file to a polyline. This may be useful to
reduce the total number of lines in the imported model. It may also simplify the manipulation with
the imported model.
The procedure;

1. Select Connect curves.

2. Click [Start].

3. Select the lines to be connected together.

4. Press [Run].

5. Repeat as many times as required.
Click [End]

Connect solids

This tool connects individual solids from the imported file. Similarly to connecting of lines (above)
it can reduce the total number of solids in the imported model and simplify the manipulation with
the imported model.
The procedure:

1. Select Connect solids.

2. Click [Start].

3. Select the solids to be connected together.

4. Press [Run].

5. Repeat as many times as required.
Click [End]

Solids smoothing

This tool allows the user to "improve" the imported solid by smoothing the surface, which means
reducing the number of edges. This is especially useful if the imported solid was not modelled in
an ideal way and contains redundant edges that are not important for the description of the
proper shape of the solid.

The procedure:

1. Select Solids smoothing.

2. Click [Start].

3. Select the part of the imported solid that is to be smoothened. Alternatively, use the window
selection to select everything (click in the top left corner of the preview window and drag the
mouse to the bottom right corner, then release the button).

4. Press [Run] and specify the smoothness parameter: 0 = the minimum possible number of
edges will be used to represent the shape of the imported solid (in some situations it may
degrade the shape - e,g, a cube may get rounded corners). 60 = all the edges in the
imported model will be preserved. Usually, a few (trial and error) rounds are necessary to
find the best value for a particular model - there is no general rule to say which value is the

2

o ¢

best.
5. Repeat as many times as required.
6. Click [End]

Number of vertexes on polyline substituting imported spline

Some CAD applications use a definition of a spline curve that is different from the one used in
Scia Engineer. Such splines are imported as polylines. This parameter specifies the number of
vertexes on the substituting polyline.

Preview window

The view in the preview can be adjusted using the standard Scia Engineer mouse+key controls
(shifted, rotated, zoomed in/out).
Three check boxes are related to the preview window:

OpenGL in preview window
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If ON, the parts of the model hidden behind other parts of the model are not drawn. Of OFF, the
visibility is not considered and everything is displayed (which means faster response but may
cause in some confusions).

OpenGL selection
If ON, the cursor selects the "visible" (the top most) part of the model (if two entities re located
over each other). If OFF, the standard selection mode is active.

Show all objects

Some objects from the DWG/DXF that has no equivalent in Scia Engineer (e.g. text) cannot be
imported to Scia Engineer. This objects are not shown in the Preview window. If you want to
see them, select this option.

Note: Sometimes it may be convenient to import the drawing as lines and only later (i.e. in Scia Engineer
graphical environment) transform the lines to 1D members using function Drawing a member in mode

Select line (E).

Import selected / Import all

This button start the import itself. Either entities selected in the Preview window or All entities
from the Preview window are imported as lines or 1D members or slabs (depending on the
adjustment of other import parameters). When the button is pressed, the property dialogue for
lines or 1D members or slabs (depending on the adjustment of other import parameters) is
opened on the screen and you may set the required properties.

Import into the Paperspace gallery
DWG, DXF and VRML files can be imported as a picture or as a drawing.

Importing a picture
This function imports the DWG, DXF and VRML file as a "standalone" picture. The picture can
be placed anywhere to the drawing, resized, moved, etc.

Procedure to insert a picture from DWG or DXF file

1. Open the Paperspace gallery.
2. Open or create a drawing.
3. Start function Insert picture > Insert picture from DWG or DXF file.
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4. Two file types are available:

a. AutoCAD R12, R13, R14, 2000 (*.dxf)
b. AutoCAD R12, R13, R14, 2000 (*.dwg)

2. Select the file and open it.
3. Import properties dialogue is opened on the screen.
— Layers — Entity tupes — Line stylez
G ——— D foe TS
| DaASH
(WS TAMDARD DASHDOT
DASHDOTDOT
LoT
SaLD
E.:-:ternal reference Shyle
[w]Line e
[w] b Liltilite bewt I j

Enable al | Disable al s | Disable al | Thickness [rm] [0.25

=l

— Default line thickneszsz

— Preview, wview direction —Advanced

4] = OO RO

d [ Optimize scene

Text zcale |'|

]

Cancel

Help

Pl

5. Adjust the required properties (see below) and confirm.

6.

Use the mouse to position the picture and the left mouse button to drag the size of the
picture on the drawing.

Procedure to insert a picture from VRML file

1.
2
3.
4,
5

Layers
This

Open the Paperspace gallery.

Open or create a drawing.

Start function Insert picture > Insert picture from VRML file.

Select the file and open it.

Use the mouse to position the picture and the left mouse button to drag the size of the
picture on the drawing.

list box contains the layers that were defined in the original DWG/DXF file. Only selected

layers are shown in the preview window of the Import dialogue.

Entity types

This

list contains available entity types. Only selected types are shown in the preview window of

the Import dialogue.
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Line styles
This window contains all the line styles that are used in the imported file.

Style
This box offer the styles of a line that can be used in the program. They can be assigned to
individual line types from the original file.

Default line thickness

Lines in DWG/DXF files may have either specific thickness or default thickness. In order to avoid
using unknown thickness lines, the import dialogue enables you to define the numerical value for
the default thickness.

Optimize scene
If ON, the lines with the same properties are joined together and drawn at the same time.

Text scale
Specifies the scale of the text.

Preview, view direction

The view in the preview can be adjusted using the standard Scia Engineer mouse+key controls
(shifted, rotated, zoomed in/out).

Importing a drawing
This function imports the DWG/DXF file as a drawing, i.e. it is added to the current drawing as a
new part of it. The "size" of the imported drawing can be defined through parameter Scale.

Procedure to insert a drawing from DWG or DXF file

1. Open the Paperspace gallery.

2. Open or create a drawing.

3. Start function Insert picture > Insert drawing from DWG or DXF file.

4. Two file types are available:
a. AutoCAD R12, R13, R14, 2000 (*.dxf)
b. AutoCAD R12, R13, R14, 2000 (*.dwg)

Select the file and open it.

Import properties dialogue is opened on the screen.

i
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Import properties - D:WESA_DATAdwqg' bl.dwg El

— Laperz — Entity lypes — Line stylez
§f| ................................................................................. S TatE CONTINUDLS
VIS TANDARD DASH
DASHDOT
DASHDOTDOT
DoT
SOLID
[w]E mtermal reference b Sthyle
[w]Lire o
[w] b Lilkiline: best I J
(w|Point LI — Default ling thickneszs
Enable all | Dizable all | Enable all | Dizable all | Thickness [rmm] ||125
— Tranzformation — Preview, view direction
— Ingertion point—————————— j
By mouze point j

Crale |1

—Sizes

"width [rmm] |2?,'I 5
Height [rnm] I'I 415

—Advanced

Text scale |1 4] o e e
(] % I Cancel Help

5. Adjust the required properties (see below) and confirm.
6. Use the mouse to position the imported drawing to the current drawing.

Layers

This list box contains the layers that were defined in the original DWG/DXF file. Only selected
layers are shown in the preview window of the Import dialogue.

Entity types
This list contains available entity types. Only selected types are shown in the preview window of
the Import dialogue.

Line styles
This window contains all the line styles that are used in the imported file.

Style
This box offer the styles of a line that can be used in the program. They can be assigned to
individual line types from the original file.

Default line thickness

Lines in DWG/DXF files may have either specific thickness or default thickness. In order to avoid
using unknown thickness lines, the import dialogue enables you to define the numerical value for
the default thickness.
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Transformation — Insertion point

The imported drawing can be placed to a specified place in the current drawing (e.g. bottom left
corner, centre, etc.). The meaning of individual options is clear from the name of the option.

Note: When option By mouse two points is selected, the input box Scale is hidden. The two points define

the size of the imported drawing and the Scale parameter becomes redundant.

Scale
Specifies the scale for the imported drawing.

Text scale
Specifies the scale of the text.

Preview, view direction

The view in the preview can be adjusted using the standard Scia Engineer mouse+key controls
(shifted, rotated, zoomed in/out).
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The Scia Engineer finite element analysis allows for (through the structural CAD model) a direct
analysis of plates, walls, frames and any kind of mixed structures of Autodesk® Revit® Structure
2010.

What can be exported and imported?

e Geometry (Revit builds an architectural/structural model and converts it into an analysis
model) - Plates, walls, shells, 1D members, columns, bracings.

e Supports (Revit footings are converted into rigid supports in Scia Engineer)

e Loads (Revit inputs loads in Load Cases - these are converted into free loads in Scia
Engineer).

e Combinations (combinations are possible but can be ignored in the export to Scia Engineer)

What are the installation requirements?
The link works as a Revit’s plug-in, so you must have Revit installed - with or without Scia
Engineer.
Scia Engineer user who have also Revit can make modifications in Revit and update them in
Scia Engineer or vice versa.

How does it work?

Revit creates the model and it can be exported to Scia Engineer through function Tools >
External Tools > Send model to Scia Engineer. There are two possible approaches.

1. Through a direct export to Scia Engineer. Scia Engineer is opened and the structure is
visualized. The structure can be sent to Revit again, changed there and again updated to Scia
Engineer, and over and over again.

2. Through a simple export to a file.

Scia Engineer checks the geometry, generates the FE mesh and performs the analysis. The
structure can also be optimized and modified and then updated in Revit:
1. Function Update from Scia Engineer can be invoked: the structure in Revit is updated with
the new dimensions.
2. After updating the user saves the model to a Revit file and that file is read into Revit.

Changes can be traced in Revit: modifications or added members are highlighted; deletions are
listed.
For further info read chapters: Revit import, Revit export, Revit update.

Revit import

The procedure to import data from Revit file

1. Start menu function File > Import > Revit file.

2. Browse for the required .r2s file.

3. Confirm the selection of the file.

4. |If required by the import procedure, specify the national standard to be used.
5. Finish the import.

Note: The import function creates a new empty project and the specified file is imported into it.

Revit export

The procedure to export data into Revit file
1. Start menu function File > Export > Revit file.
2. Specify the required output folder.
3. Type the name of the file.
4. Complete the export.
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Revit update

The procedure to update the project through Revit file

Open in Scia Engineer the project to-be-updated.

Call function File > Update > Reuvit file.

Browse for the file to-be-merged.

Confirm the selection of the file.

The project in Scia Engineer is updated by the data read from the file.

arwbdpE

Sample roundtrip procedure

Step 1: Autodesk® Revit® Structure
A 3D model is prepared in Autodesk Revit Structure:
T X r e s i wnsinin irars anisaii s as s s s s s
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Then it is exported to Scia Engineer by the Revit Structure 3 or 4 plug-in, designed by SCIA:
rafting Site | Tools Settings Window Help

) E 5 | w External Tools r SCIA = Send model to SCIA.ESA PT
SCIA> Cross Sections Mapping
Wark Plane r ) i
{?}_1 @ @ SCIA = Materials Mapping
I BV T BT o
Actions Mational Code
| Exportto SCIAESAPT | 'EC-EN Euro Code ~]

| Update from SCIAESAFT | sefection

Mapping Tables [] Export selected items only

[ Cross Sections Mapping ] Preferences

[ Materials Mapping ] () Launch SCIAESA PT Prompt for overwrite
() Wirite to file Prompt for file

[ Revit Families Mapping ]

Ignore revit load combinations
[ Revit Materials Mapping ]

The export features:
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Either the complete model or only a selected part can be exported.

Revit combinations can be exported or ignored. If the latter is the case, new combinations must
be defined in Scia Engineer.

The export can be done directly to Scia Engineer, on condition that Scia Engineer is installed on
the same computer. The plug-in opens Scia Engineer — both applications will be open.
Modifications done in Scia Engineer can be then sent to Revit. When Revit function Update
from Scia Engineer is called, the model is accepted in Revit and changes to the model can be
traced in Revit Structure.

The export can also be done to an external file. This file with extension *.r2s can be sent to the
construction partner. This partner is able to open the mode in Scia Engineer and save it again to
the file with the same extension.

Mapping tables must be defined by the user to link the Revit Structure cross-section list to the
Scia Engineer cross-section library. The same must be done for the materials defined in Revit
Structure and for the Revit cross-sections and material families.

After this primary export, new modifications made in Revit can be re-sent to Scia Engineer.

Step 2: Scia Engineer - finite elements analysis software

The model received from Revit Structure can be checked and corrected automatically for
analytical anomalies and, if required, modified in Scia Engineer for further analysis.
The received model can contain:

= Columns, beams

=  Plates
= Holes
=  Walls

=  Curved slabs
= Loads & load cases
= Supports

The structural model is automatically converted into an analysis model
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At any time, the Scia Engineer Structural model can be reviewed in order to help with visual
checks.

After the consistency of the structure is checked, the structure can be meshed and analysed and
the results in the frame elements, plates and shells can be evaluated.
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Step 3: Autodesk® Revit® Structure
After the analysis and optimisation the model is sent (and updated) back to Autodesk Revit
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The Reuvit link is a tool which allows transferring the Revit project to the Scia Engineer. The link
is implemented to the Revit structure applications (as a plug-in). It is displayed in the tab Add-
ins. There are buttons and dialogues which provide link between Revit and Scia Engineer.
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Qsanin =L ()

m Options a Help
YA Fitter T About
E Getting Started ~ [B] Release

Scia Engineer Link

Export Import

The supported versions are up to the Revit structure 2012.The setup can be found on the
installation DVD of Scia Engineer or on the secured download web site for Scia users.

The file format which is used between Revit and Scia Engineer is R2S (Revit to Scia).
Installation and the setup of the Revit link

How to find the Revit link on the web

The secured download page is in Service Packs > Scia Engineer. The link can be also found in
the setup of Scia Engineer.

Main menu Instalation&software Tools Download Revit plug-in

Tools

1 Gut Sohbn IFC Mode Viewss
1 Get Adaks Resder

I Dovnload Rel RGN

This tool will start the download web site for the Revit link.
It is http://www.scia-online.com/en/revit.html.
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How to find the Revit setup on the installation DVD

The folder with the Revit link setup file can be found here:
ey s mh Setup DISK1 RevitLink revit_setup.exe
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The process of the installation

Installation of the Revit link is a standard tool. During the process is required to define a Revit
version and also the correct path where the Revit link should be installed. Then the installation
can continue in a standard way.

The plug-in is is automatically installed to the selected Revit structure in tab Add-ins.

The installation of the Scia Engineer application itself is not required. The installation of any
additional Scia Engineer tool is not necessary.

o If there are more Revit structure versions on the computer user have to choose the one for
the plug-in.

5 Revt To Soa Enginger “

Select Revit Varsion i

Pletn Spatcify im which vergion of Flesit pou wanl 1o insial
Flervil To Scin Engineet on woill compubsr

| Rt Struchg 2012 =

P Sinachae 2010

chack | meas | Cancel

The Revit link options
The Reuvit link is installed to the Revit structure tab named Add-ins.

a2 H G-

h ﬁ fig Options B Help

Filt About
Medify|| Export Import VG Filter F

[ Getting Started  [E Release
selct Scia Engineer Lin ————————
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Options

There are several functions which affect what can be transferred to the Scia Engineer. These
functions can be found in the Options dialogue.

[ CADS Revit <--> Scin Engineer ﬁ b e |

o Cptons

o
_— | :"I_'I A
Expert Io =
ﬁ Scia Ergines + Export £ mpon =
Expont Irsterrial £ diges wath Boarns  Yas |
T E et Al Frwndahion Foundation Bock
[ Evgucat Sepbectind It Clriy Na gl |
Swm It Stuchaal Usoges Ta Aevl  Yes |
| Dhvdfwiln 50w Engerse Suppos Y |
b Urgschato M bt 2] (0 oo ek [
Magong Tabies 4 Fillsiz
Predemed T abies Igrmee Fevil Losd Combanations M
— o Ignote Fleval Hermbe Releage Ne
W Tabde hgraoee SEstry ey |
. I s -
Tl gnone o sl 3 |

Empeat Intemal E dges with B eams
Infasraal Edged wall be expatied slong wath Baama § they valos
D Hele Al i st Ay s

e = e

The Revit link exports structural 1D members and 2D members with openings. The supports can
be exported as a Foundation blocks or Standard supports.
The Revit link exports the whole or the selected part of the structure from the Revit project.

Launching of the Scia Engineer

The export tool can launch Scia Engineer application automatically or save the project as a R2S
format. The Scia Engineer version which is launched and national code for an exported project is
defined by the Options.

4 General
Mational Code MNEM
Scia Engnesar Yerson 11.0.341
4 Preferences £
PR | zunch Scia Enginee Yes [=]
Drwevsite Yes
Prompt fioe file s

If the Scia Engineer is not launched automatically then there are two possibilities:

1) The Export tool will ask for the path where the R2S file will be saved (option Prompt for file
to YES).

2) R2S is saved automatically to the default folder. User is not disturbed at all (option Prompt
for file to NO).

The R2S file can be imported to the Scia Engineer via the standard import tool.

42



[ scis Engineer - [M_Metal Clod Cotumneza
:m”ﬂu. Edit View Libearies Tools Moddy Tree Pluging Setup Window Help
IO hew an-t bone ] (B B B & & QAQ
Wl B Qpen Crel =0
Tloge
T _
! Sawe Chill+5
Save A5
! Sawe Al
D == . fie
-.t_-I it F .--.
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2 rst_advanced_sample_family.esa #® Foaa
3 S erst Lwadl_Bcalumn.iss By Ess-Primawin
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T CoUsers'e, \soll-manual.esa T ; T
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Exit

Mapping materials and cross-sections

The mapping between the Revit and the Scia Engineer is based on tables. There are three types

of mapping tables — user-defined table, tables based on national codes and mapping rules.

Preferred tables

Revit

This dialogue defines which predefined tables should be used. There are mapping tables based
on national codes and also user defined table in the list.

= | High Priceily
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The top tables in the list have the higher priority. The mapping is done preferably by them. The
checkbox can deactivate table for mapping. The buttons Up and Down is used for moving the
selected table in the list.

Mapping rules

Source and target rules
The mapping rules can be used when mapping by tables is not sufficient anymore:

1) There are too many items for mapping
2) There is no sufficient table and the mapping has to be done manually — some specific
project or a national code.

It is used when the combobox is set to “Use If not found” or “Use mapping rules only”.

Mapping Huses
CrossSechion

; Dia ot Lz
Hder
| Jee Mapy niles oniy
Sowmce M I apping

| Target Mapping Rules | |  RevitFamiy Pah |

The mapping rule requires mapping item to item. Each rule defines the name in the Revit
(Source table) and the name for the Scia Engineer (Target table). This is not based on libraries
from the Revit or the Scia Engineer but on exact naming.

The example with the L section:

The source and the target table )
() SectonMapoing l e L=

| Macping Rude For Source Configuration |

Delimiter  * i Frerview

ﬂ SactionMapping l [ = o{E
IHWMFHTWCMWI SCJEEI"IQH‘IEEI‘
Dolimer  * - Brovie (AISCI200

1 e * T A [ ——— ek A [T [T, AT

e The star symbol can be used to map the section as a particular family in the Scia
Engineer. This can define the section which is not in the Revit actual model but should be
adapted later in the Scia engineer.
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LC 5254132 I macticn FMora

Revit family mapping
The Revit family mapping dialog specifies the mapping of the section types to the Revit family
names.

HHH

Revit family path
The Revit family path dialogue allows user to define the path of another Revit family which is
saved on his computer.
Scia Gnginesi k. Whiein 80708

52 User Path - Select Famdy Search Fath...

F B Plocha

+ Sl Krihenny

# R Dazans Truews

[ - pogad

:-ﬁ &'

o B Dvlideci panedy
W Ked

Tables

This is a dialog which shows the whole database of mapping. These tables are based on the
libraries taken from the Revit and Scia Engineer.
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TR - ee———
Patshoss . HT“ Comessonsiiappng B e L L T—

Revit Family Role Scia Engineer Section Name  Scia Engineer Catalog Mame

User table is clearly user defined. The new mapping rule can be added by the dialogue button
“Add”. User selects the section name in the Revit and the corresponding hame in the Scia

Engineer.
Pl M isteasl A Uk ricen (L]
- Section As Uninown Mo
Database | Lisar Tadla v Toble: [CrossSectionalisppig. v | Pk barridy rele Bot by AL -

Revit Family Fole mmwm Sﬁm&ﬂhbﬁm

The rest of the tables are predefined by the system. B ~
i Mapping Tables Em
Distabsse | Baigum Columes = Table: [CroessSechermblagprg = | Pl iy ke fibe by 40 vl

1 Rlevit Section Name  Revit Family Name Revit Family Rode  Seia Engineer Section Name  Scia Engineer Catalog Name :i
w01 PE0 PE-Column | Cotrmn rE0 |Fofied
%02 e 1€ Cokumn Column ;s_!:.m |Fioted
(001 [PE1%0 PE-Colmn | e [PE10 |oted |
e s bt bt o

e If the user table contains rules with the higher priority then it must be moved in the list to
the top. This table will be used in advance for exporting.
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Exporting the structure from Revit to Scia Engineer
The model in the Revit structure has to be saved before it is exported to the Scia Engineer.

The export button is in the Add-ins tab and in the Options dialogue. Both start exporting the
structure from the Revit structure to the Scia Engineer.

Ciettians
BNl | @
a Euport / lmpost -
Evpoit Irtemal Edges vath Beams Yes T
| E wpoit Fewl Foundshon Foundation Block
| Export 5 elected Itema Oriy hg
Impeoet Sruachuenl Ulzage To Revil Yea
l Ohvmnvrtibe Scan Engreesl Suppestfs Yes
Upcdate Member2d Dperang: Yea
m'm 4 Filters
| | ProfesedTables | Ignore Fievit Load Combinations o
locsgn B & bdacabss Dalanas [N,

The dialogue displayed during export shows the number of items which were exported and their
status. The information about the whole process is displayed in the log part.
The exporting status is also displayed on the progress bar.

I CADS Revit <--» Scia Enginaer g_ri

Sant Time ; 100192011 11:02:21 A
+LoadCase LR1 - 33270 hol Supported i‘r]
¢ Scructural Columma = 138288 : Haterial is null, hence not Eecl

PRavit Matesisl "Matal - STedal - 345 MPAT 18 mapped as "S3EE" B
*Ravit Section -“1000C1E" is mapped as “Gesnearal Cross Ssction® b
"FRevit Matesisl (UHetsl - Steal — 3495 HFAT 1 mapped ap "SIEET B .
-.-I____:_ ..l‘;-'.'_':‘_-_-il__'.—l wiL L] ]-' ot ] L ¥

.

e ] m

The log can be saved to the text-file when the export is finished.
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Scia Engineer is opened automatically if it is set in the option dialogue. Newly exported structure
is displayed in the model window.
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Import the structure from Scia Engineer to Revit

The import button is in the Add-ins tab and also in the Options dialogue. Both start importing the
structure from the Scia Engineer to the Revit structure.
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The Revit link is mainly developed for exporting the data from the Revit structure to the Scia
Engineer. Only some smaller changes made in the Scia Engineer can be imported back to the
Revit.

This functionality has its limitations. The Revit APl doesn't allow deleting item in the Revit when it
is imported for the Scia Engineer. It is possible only to modify what is already exported.

The possible modifications are clearly described in the next four examples.

Example no.1 - modification

Adapt the column cross section in Scia Engineer and import it back to Revit.
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The default cross-section Cross-section is adapted to square
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Updated cross section in Revit

The log content:

Start Time : 1019722011 124659
=3100Cs7" hnB

*Ecia Engineer Section ("UC3S0E/205/27" La mapped as
ST ; . m = " 33.7x8%

= 135385 : Family Symbol Changed.

*Scia EZngineer Matezial ("CE0/28" Is mapped as "Concrete” based

4 i | ¥

The result: The Revit cross section is modified after the import.

Example no.2 - copy
Copy exported column in Scia Engineer and import it back to Revit:
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Copy the column in Scia Engineer
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The Iog content:
Start Time | 10/19/2011 11.18:02

*Load Canen = B : Hevw Case
.

* §eia Enginesr Section : s mappad as "3L00CH7" ba

it i d as “CHE133.7Txd"
Colu=n - i
I‘ L—E— k

The result: The Revit structure adds one more column after the import.

Example no.3 — create new on exported

Create new opening in the wall and import it back to Revit:
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Shrtﬁrna.'w.ﬂﬁﬂ 112512

* Scia Enginesr Secticn :"UDC305/3 37" is mapped as "3100C57" ba
® Scia Engineer Sectiecn :“CHE153.WE.0" is mapped as “CHS5153.TxE"

based
P Wall = 135701 : Opaningas Rddasd/Updated
Al S S TE N L. L8 kLR e &
4] n ] v

The result: The Revit structure creates new opening in the wall after the import.

Example no.4 — create new item

The Revit link is not the tool for importing the whole new structure from the Scia Engineer to the
Revit structure, but in the simple cases is possible to add a new item:
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el T e el e e

9 |0 g =l b B 4 FAORARS @1 @1 w0
O F e

Tath TTRGEAL 18 48R

Wesiom

XIS R

— vl i B F==F I
The log content:
Start Time - 10192011 15:45:01 *
Columm - 137715 : Member Added

#S5cia Engineer Material :-"C320/Z5" is mapped a3 "Concrete" based
"{all — 135701 : Openings Added/Updated

M Tee o ARTAAIAAAA AT F AN

e 3
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The result: The Revit structure creates new column after the import.

When something is not exported
This can be caused by a several reasons.

The cross section or material is not correctly mapped

This information can be found in the log.

aRevie Marerial ¢ "Hetel - Steel = 34% MPa" 13 mapped as "S55 based on user mapping
Ly gurs - mm ne g T B . S LRAT TAFPITG-

Y= gt - - -
sAleyvit Ssonlon (PCHELSI . ACHEIDE.TFE. 0" pawsd on ussy mapping.
CEIFLUES: 0L umns SLD& RO 88T,

Walls = I35T0L ¢ Maperial 1is mull, Renp: ROt 8=g,

*3 O LRET DRPELIRG.

ded@-8-a

2ol OA G2

ﬁ Options

& & -
Export Import . St
ﬁ Filtar - Mon Exporied Tarms

Select
| | Cabegeey Member
. {7 Svucheol Cokarns—JBIEY 450 4 G001 365651
Properties | | T00UCT 51 35367

[+ 300 u 450mem(1 35239

@ 3D View

30View (300 =N 7] Show Driy Dbjects Having Geomeinc Enor Show
Graphae Digpl... !!
[ PRI { AR Caaes -

= There is information why the item was not exported.

i
LS

= Checkbox displays only objects with a bad geometry.

=>» Show button selects and zoom the item in the Revit model window.

The dialogue Option ighore the entity

There is a possibility to ignore 2D member during the export. When this functionality is used the
2D member is not exported to the Scia Engineer.

This can be found in the log:
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rﬂthﬂikm‘u—: S<is Enginesr ==

-

W Revic Sssmian (T3100CS?" ia mappad &8 “UCSD :."3'!:.'3 Based =5 @
% Zavis Matarial :"Concoete® ir oepped n "LI9/16" bamad on user
I._ — R S Ram

Walls = 138ML ¢ Igneced by user. ] !ﬂ

Erxpored Cross Sedion(s)

it ™ [

Iﬂ mt
Fleate tave mmmumm:wm

| l [ ) (svmin] |

The object is not supported by the Revit link

The exportable objects are the structure objects. If the model contain any architectural entity this
won't be exported to the Scia Engineer.

If the model is created in the Revit architectural then the model must be edited so the objects are
switched to the structural ones.

The object is not supported by the Scia Engineer

Some objects are specific so they don't have any corresponding entity in the Scia engineer.
Some of those are not yet implemented.
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Format IFC (Industry Foundation Classes) allows for transfer of projects and models between
applications which are used in a building industry. The objective is to simplify the work.

In which way can you import and export by means of IFC?
At first we would like to explain you the IFC format terminology. Each member (entity) can be
described in IFC format in several ways. This is called the representation of an entity. We
support following representation types:
SweptSolid — import and export of straight 1D and flat 2D members and export of steel
connection plates.
Brep — import and export of all entities which we allow to import and export.
CSG - only for import, the result is always a general volume.
Clipping — import and export, the result is shown in a structural model.
AdvancedSweptSolid — import and export of concrete reinforcement.
SectionedSpine — only for export of arbitrary and haunched beams.
MappedRepresentation — import and export for particular cases.
GeometricCurvedSet — export of linegrids.

SweptSolid

SweptSolid — means that a profile (or an area) is defined and it is extruded along an axis.
Members defined with SweptSolid representation are converted into Scia Engineer as native 1D
or 2D members.

Example of a beam with a rectangular profile

BE— .

.-'"'

Example of a column with an | profile
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ExtrudedDirecton

’5’-\ IfclshapeP rofileDaf
i,

v, W,

™

Example of slab with a curved edge

ExtrudedDirection

Brep

Brep (=boundary representation) — means that an entity is described with vertexes (points) which
are connected with lines to create a volume. These ones are imported like general volumes
(solids) to Scia Engineer. In this case it is possible to use an option for automatic recognition of
members. This function tries to convert the general volumes to beams, columns, walls or slabs.

CSG

CSG (= constructive solid geometry) — allows Booleans operations (union, difference and
intersection) between solids.
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P v\

/
. 4

\

YA,
Clipping

Clipping — means that entity is defined as SweptSolid with a cut-out by plane or other way.

MNormal of BaseSurface

P

ExtrudedDirection

. lfcHalfSpaceSolid

AdvancedSweptSolid
This representation defines the geometry by means of diameter and centre line. The entity
profile is always a circle.

SectionedSpine
This representation allows defining of two or more different profiles for a beam or a column.
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Crosssection

/ Positions[3]

Cresssection
Puasitions[2]

Cross
Sections[3]

CrossSection

Sections(1
o, Positions[1]

MappedRepresentation
Allows using of one defined geometry for more entities.

Beam and column profiles
After the import beams and columns have one of the following profile types (cross-section):

e cross-section from the Profile Library - if the same name is found in Scia Engineer
database,

e  cross-section from Geometric shapes - if the profile is defined by parameters in the IFC
file,

e ageneral cross-section.

Parametric profile example

Paxilion.PE]
| & | Overallvvidth
el YWebThickness

Persilian. Localion ]

R | [
F |
B\Fuaiuu P[]

[ |

FlangeThickness

General profile example

60



\
\
N

 ASDOOIIIIN

Far e

L

Ak
¥

: /Prnfilﬁfﬂ]

L T
sz Frofilel]

Profile(z]

CTO, LocalCngn

derived priile

Il o
i =

arentF rrile

Thin-walled profile example

V

IFC

61



Export, Import, Roundtrip

3=

*
I~
=
5l
=
Itm
4
e
-
o

Fa et
©
i

What is possible to import and which way

flat walls and slabs with openings and a constant thickness
flat walls and slab with recesses and a constant thickness

circular arc walls without openings and recesses (with openings and recesses only in
the structural shape)

slabs with circular arc edges
1D members with openings

shells, curved 1D members, beams with a haunch and arbitrary beams — only as
general volumes

steel connection parts as plates and bolts — in the current version only as general
volumes

concrete reinforcing bars as free bars if the geometry is described in IFC file

IFC predefined attributes for beams, columns, members, walls and slabs

What is possible to export and which way
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flat walls and slabs with openings

flat walls and slabs with subregions where the subregions are defined as recesses
circular arc walls and slabs with circular arc edges

1D members with openings

shells and curved 1D members — only with boundary representation

2D members with cut-outs — only with boundary representation or without cut-outs

parameters with their values which are defined as an attribute of 1D or 2D members as
member property

IFC predefined attributes for beams, columns, members, walls and slabs

beams with a haunch and arbitrary beams — with SectionedSpine or boundary
representation

steel connections as plates and bolts
concrete reinforcement of 1D members and free bars as reinforcing bars

concrete reinforcement of 2D members as reinforcing mesh



IFC

e  storeys as building storeys
e circular and rectangular 2D line grids and 3D rectangular line grid as more 2D line grids

e  colour of entity by layer

Import
Procedure
1. Open Scia Engineer.

. Run File > Import > IFC 2x3.

= T

XML file

Revit file

Tekla file
ProSteel file
STEPSTEEL-CAD

1 Template 3D hall_ICEC_3

2 Chlsersh,. M\ welded_prof

3 ChUsersh,.\project\watertank
4 Chsersh,. \projectiEsal
5tepered-welded beams2

& multicopy-crosslinks Eat - Frimaliny

EsaIn
D5V
STEPSTEEL

7 tepered-welded beams

& ChUsersh,. \project'tepered

1iZlPe T ELH

Exit

3. Select an IFC file in dialog Open and confirm with [Open] button.

4. Choose the way which a model should be imported. Confirm with [OK] button to complete
the import.
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Ifc Import Options (w3

Members from file

{* import as members
" import as general solids

[ Import analysis shape only
[ Run member recognizer

Storeys

[ Import storeys as layers

—Material table
Choose File... | Edit

Mational code

.

Ok | Cancel

Options:

Import as members
It means all members defined with SweptSolid representation will be imported like
Scia Engineer native members (both 1D and 2D members).

Import as general solids
All members will be imported as general volumes.

Import analysis shape only
Only member shape will be imported without clipping on members.

Run member recognizer
This option runs a member recognizer which will try to convert brep members (general
solids) to Scia Engineer native members.

Import stories as layers
If an IFC file contains some building storeys and the option is ON then each storey is
a separate layer in Scia Engineer. The layer name is the same as the storey name.

Material table
If material names in the IFC file are not in accordance with code names it is necessary
to define a material conversion table. If no table exists default materials are assigned.
Button [Choose file...] allows for the selection of the file with the material table.
Modifications can be made through button [Edit]. The file has *.con file extension and
it is a plain-text file, for example:
[materials]

Concretel=C12/15

Concrete2=C25/30

The first name is name of material in the IFC file and the second one is the code
name of material used in Scia Engineer. It is necessary to respect all characters.

National code
The code in which the imported project will be open must always be selected.

5. A dialog with the progress of import is displayed.
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':lmpurt in progress

574 [ 1872

6. A dialog with the import report is displayed. To finish the import press the [OK] button. To
save the import report press the [Save as...] button.

s =

El Hc]h'rpoﬁ .

Imported: -
266 columns B
518 beams E=
20 crosssections

761 slabs

635 slab openings

325 =olids

0K I Save as ...

e

7. In order to creating a proper analysis model it is necessary to use Connect and Align
functions.

¥ Scia Engineer - [im_example 1 1] =1 o
P pe Esit Yiew Libearies Tools Moddy Tiee Setup  Window Help ==
DEFE = = D7 imesmple LML EER SRQ00 . e 8 FER0T. b k4 s
FREFARREAFR. | MDY % il Rid-ikas P Ra | Zafin. #0003 » A S
RRMHERE R ERRS Eallir -

Praperies 2| =]
[Pt =1 W
Hatioral code i

Seuziue
K. of modes

1

£
i
1

=3
:
¥

HxekEEFORE
[

{7
;
=
]
;
%
.
2

Command line 7| x|
g b e & B el T

'u._ij Command »

n Flare XY | Fasdy Snap mods Cument UICS |l

Update

Procedure

1. Open Scia Engineer project which has been updated.
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2. Run File > Update > IFC 2x3.

*i' Scia Eﬁg;ineer - "ﬂ'm_m{ampie 1}
| To |
Ll| Eile Edit Niew Libraries Tools Modify Tree Setup Wi
|0 mew Ctri=N | - .||l
_I-_ -+ - . -
I_I[_F Qpen ctri=0 | 0% 03 03 %2 £ 5
= Close ; T
I | &8 |6 67 -
A Close All
Prap
I Praje Save Ctrl+5
Save A
o ave As
Matic Save All
St
~ Import L4
Mo«
Mo. ¢ Export b
Mo, ¢ Update A me WML file
No. ¢ External input wizards P e Reyit file
Ma. ¢ i
Mo¢  Print Data p [ e detin e
Bro i
No.¢  Print Picture y Bre EroStecifile
L ast m Project [.esa)
1 Template 3D hall_ICEC 3 ® I
2 ChUsersh. AL welded_prof -

3. Select the IFC file which is to update the project and confirm with [Open] button.
4. Choose the way which the model should be imported. Confirm with the [OK] button.
"Mc Import Options ==

—Members from file

¥ import as members
{” import as general solids

[T Import analysis shape only
™ Run member recognizer

-Storeys
[ Import storeys as layvers

~Material table
Choose File... | Edit

—Mational code

.

Ok I Cancel

Options:
e Import as members

e Import as general solids
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e Import analysis shape only
e  Run member recognizer

e Import stories as layers

e  Material table

. National code

Note: For the explanation of options see the previous chapter.

5. A dialog with the progress of import is displayed.

574 [ 1872

6. A dialog with the import-report is displayed. To finish the import press [OK] button. To
save the import-report press [Save as...] button.

= fcImport =g o =

Imported: -~

266 columns F
518 beams U
20 crosssections

761 slabs

635 slab openings

325 solids

0K I Save as ...

&

7. The import is finished and comparison of the two projects (the original one and changed
one) is launched. The procedure is similar to ESA-ESA Update.

Note: Though Update function helps to save your time, it is necessary to respect some
disadvantages of IFC, such as:

- the IFC format describes only member surfaces. That means if you have the structure
connected and aligned after update it will be detected like changes.

- All member nodes are generated during the import, i.e. during update the nodes are in
groups Deleted entities and New entities.

Export
Procedure

1. Open Scia Engineer file.
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F Scia Enginesr - [Ex_exsmple : 1]
ﬂ Eie Eoit  Yiew Libeares TJools Moddy Tiee Setup YWindow Help

RESLDMBER SMLDOR. & a TeEl.

RERMEERFCERRP Bl -

CR R R e AN
FRREFARRHAF. % i@kl aisrlde 8 220

g9 @=

LI el el e

Wi X

[ Project

JI OED

B =0

e, of alpba
Hio_ of molds
Y of umed profi
Ny of kel cibet
tio. of Lsed mate
Livsd wsesd srwne

16 8 akali | =im5) &) 0| g0 4] ]

| Command hne

a
KRRk EYE

o
=
5]

|8 3

. iCawwtd:-
i s | PeeXr | Fesdy

Snap mods Curent UICS

2. Run File > Export > IFC 2x3.
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¥ Scia Engineer - [Bx_example: 1]
Edit Wiew Libraries Tools Modify Tree Setup Wil

|
]

| : |

” D Mew Ctri=M ample - | |r|‘|:-|rI

I[E o a0 ]| 7y 0% 90 02 /3 #10
e Close = =
I B¢ | o oliow 67 -
e
..... Save ctrl+5
fa Save As
D Save All
& Impart r
..... IRETET RF new project (esa
""" | Update 4 Graphic format
E'"'J External input wizards r Revit file
B - _
&, Print Data 3 Sckiam:

Print Picture 4

STEPSTEEL-CAD
CEA Plant-4D v

1 Ex_example
2 Winter Stadium Ledec
3 Halle=EBEdro

4 Template 2D hall_ICEC 3

prF
[ren
vk
Taldde
Pro  ProSteel file
STF
[r -}
#|

- |
SF |
1
m
i
o
i
3
LR

51 welded_prof TP STEPSTEEL

£ arambmeb el

3.  Write a name of IFC file in dialog Save As and confirm with [Save] button.

4. Choose the way which the model should be exported. Confirm with [OK].

Ifc Export Options . ‘
Shape representation of 10 members:
* Sweptsolid
" SweptSolid, not using parametric profiles
& Brep

Shape representation of arbitrary and haunched
10 members:

[w Lize 'SectionedSpine' representation;

Shape representation of 20 members;

% SweptSolid
@ Brep
Ok i Cancel
Options:
e  SweptSolid

All members that can be exported as a profile (area) extruded along an axis and
cross-sections that can be described with parameters will be written this way to the
IFC file.
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e  SweptSolid, not using parametric profiles
The same as previous option except cross-sections. All cross-sections are exported
as general profile.

Note: Not all applications are able to read parametric profile.

e Brep
All members are exported with boundary representation, i.e. no profiles are defined,
etc.

o Use SectionedSpine representation

If ON, all beams with a haunch and arbitrary beams are exported by means of the
SectionedSpine representation. If OFF, all beams and columns are exported with
prismatic profiles.

Note: Not many applications support this representation type.

5. A dialog with the export-progress is displayed.

6. A dialog with the export-report is displayed. To finish the export press [OK] button. To
save the export report press [Save as...] button.

5] Tfc Export |E=3Ech =)
Exported; &
13 columns
245 beams

0K I Save as ...

&

7. The IFC file is written.
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Import

Project data

Project data B

Basic data |Functional'd}r| Loads | Ccmbinationsl Protection I

- Data
Name: |Project|d
Part: | Structureld
Description: _|Cliertld
Authar: |EngineeringFirm|d
Date: [21Decs8
Structure:
|General XYZ =]
Project Level: Model
{ Advanced x| |ore |

— Material
Concrete E
Material 1215 =
Reirforcement m... | B 400A =
Steel E
Material 5235 -
Timber H
Material c4 i
Cther _E
Material _ ;I_I
Aluminium O

—Code

National Code:

Y ec-en

Mational annex:

=

B

N

ok | Cancel |

Project data which are loaded from the SDNF file:

- Name is “Project Id”

- Partis “Structure 1d”

- Description is “Client 1d”

- Author is "Engineering Firm 1d"

- Date is correctly loaded from *.sdn file

1D members

Member types:

- column is imported as column
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- types beam and brace are imported as beam

Profiles

— if the same name of profile is found in Scia profile database or if a user conversion table is
defined

Material

— if the same name of material is found in Scia material database or if a user conversion table is
defined

Member properties:
- cardinal points are correctly set as “Member System At” property
- eccentricity — ez,ey is read from file

- correct position and orientation of begin and end node of member

Add data

Supports/hinges
Supports and hinges are automatically generated from the defined releases in the file. The
conversion is based on certain rules and not always the result is as what the user expects.

Procedure:
1. Run File > Import > SDNF file

¥ Scia Engineer

| File Setup Help

| Plew Ctri=N =0
i Cpen Ctrl+0
et d == il
n 1 man3Dwind mt Reyit file
23d wind_1 i Tekla file
3 3dWINDTth_REV1 bk ETABS file
4 blabla m Steel Detailing Meutral File [SDMF)
o
5 ChUsersy,, 3Dwind30_wind3 i Allplan 501 Database
Bro i
& multi_complex fixed ProSsteel file
myF STEPSTEEI.CAD

2. Choose .sdn file and confirm dialog Open. The version of SDNF is recognized by a record
inside the file.

3. Choose a code
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Codes in project . x|
Mame | Dezcription |
HEC -EN EC-EM

Add Delate [¥ dchve code

4. Import dialog is displayed. It is possible to select user defined tables for profile and material
conversion. At the bottom of dialog there is a check box Import only structure. If ON, only 1D
members with properties will be imported. If OFF the releases defined in the file will be taken in
account.

=
Project  [HP
—Material Mapping Database

Material map file

Mame  Matenal EC-EN Database

Type user Version 1
Material count 29
—LCrossSechon Mapping Database

CrossSection map file |C:\ESAPatch'\Addons\ma |
MName CrossSection Datsbase

Type user Yersion 1

CrossSection count 3977

v Import only structure

Impm'tl Cameil

5. After the import a report is shown summarising how many entities were imported.
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RISTEY

INFOQ : Import S5DNF to S5cia Engineer

INFO : Project file: C:\Users‘\maruska.PRAHA\Documents\ESAl10\projectisdnf-
testZl.sdn

INFO : 1 cross—-section are imported into Scia Engineer

INFO : 1 beam=s are imported into Scia Engineer

Save report Close

6. A project is opened.

Export

Project data
Project data which will be saved to the file:

- Name is “Project Id”

- Partis “Structure 1d”

- Description is “Client 1d”

- Author is "Engineering Firm Id"

- Date is correctly written to *.sdn file
1D members

Member types

- column is exported as column

- type beam is exported as beam

- others types are exported as brace

Profile names and material names are written to the file. No conversion table is possible for
export

Member properties

- member system is set as correct cardinal points number
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- alpha of cross-section and/or LCS rotation
- eccentricity — ez,ey is written as cross-section offsets

- correct position and orientation of begin and end node of member

Add data
Supports/hinges
- both is exported as member releases to the file

Procedure:
1. Run File > Export > SDNF file

"I* Scia Engineer - [sdnf-test21 : 1]

J File Edit View Libraries Tools Modify Tree Setup Window Help

|0 New Ctrl=N VAR = B i e
I Oeen =0 43 || 60 T % 03 ' 50 0 14 11
Close
m Close All
| Save Crl+5
! Save As
I::I Save All
G- Import r
Export 4 T New project f.esa)
----- Update M| B Craphic format
""" External input wizards P ma Reyit file
& Print Data Al
" Print Picture p| ddh ETABSfile
M Steel Detailing Meutral File [SDMNF)
® 1 man3Dwind \a] Aliplan file (.esa)
23d._wind 1 Pro ProSteel file
3 3dWIND7th_REV1 SYF STEPSTEEL-CAD
A ex( CEA Plant-4D

2. Define a file name and confirm dialog Save as.

3. Export dialog is displayed. The user can choose the version of SDNF format and confirm with
[OK].

i BxporttoSONF x|

Fraoject ITuwer

SONF version [ ernw =]

SOMF Version 2

4. Export report dialog is opened.
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Report Dialog

INFO
INFO
INFO
INFO
INFO

3ﬂeupmt| Close

N

layers are exported
materials are exported
cross—sections are exported
nodes are exported

beams are exported

4. A file with sdn file extension is created.
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DSTV

Scia Engineer allows for both import and export of files in DSTV format.
The interface is based on the format according to:
Schnittstellenkonvention Statik-CAD, Kdln : Deutscher Stahlbau-Verband, 1993

Note: Only steel frame structures (i.e. structures composed of 1D members) can be imported/exported
through DSTV format.

Note: More information about the DSTV format can be found in a separate SCIA manual titled Scia
Engineer ASCII Import/Export Manual.

DSTV import

The import is based on the file with extension SC2. Parts *B00, *B01, *B02, *B03 and *B04 of
this file are read into Scia Engineer.

The contents of the .SC2 file (origin : analysis)

Part Description

*B00 General information (units, delimiters, etc.)
*B01 Topology of 1D members

*B02 Nodal co-ordinates

*B03 Names of cross-sections

*B04 Properties of 1D members

Note: More information about the DSTV format can be found in a separate SCIA manual titled Scia

Engineer ASCII Import/Export Manual.

The procedure to import data from DSTV file
1. Start menu function File > Import > DSTV.
2. Browse for the required .SC2 file.

3. Finish the import.

Note: The import function creates a new empty project and the specified file is imported into it.

DSTV export
Scia Engineer generates files with extension SC1, SC2, SC3.
The contents of .SC1 file (origin : CAD)

Part Description
*A01 Assembly definition
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The contents of .SC2 file (origin : analysis)

Part Description

*B0O General information (units, delimiters, etc.)
*B01 Topology of 1D members

*B02 Nodal co-ordinates

*B03 Names of cross-sections

*B04 Properties of 1D members

The cross-section names written in this file can be the original Scia Engineer names or the
corresponding DSTV names. In order to have the DSTV names in the output file, you have to
select the option "Use DSTV name conversion for section name". A dialogue with this option
appears on the screen during the export procedure.

The contents of .SC3 file (origin : analysis)

Part Description
*C01 Assembly definition

Note: More information about the DSTV format can be found in a separate SCIA manual titled Scia

Engineer ASCII Import/Export Manual.

The procedure to export data into DSTV file

Start menu function File > Export > DSTV.

Specify the required output folder.

Type the name of the file (i.e. the base name without extension).

Confirm the input.

During the export procedure a dialogue opens on the screen.

Decide whether to "Use DSTV name conversion for section name" or not.
Complete the export.

NogagkrwpE
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Pro Steel

The exchange of data between Scia Engineer and PeoSteel programs is achieved through a
special format developed by companies KIWI software and SCIA. It is a XML-based format and
the files use extension .PRO.
The format has been designed to support the following entities:

e straight steel 1D members,

¢ rolled cross-sections,

e connections: (i) end plate and (ii) frame connections for strong axis.

In order to use this feature, the user must have installed ProStell v.17 or later.
Both import, export and update functionalities are available for this format.

Pro Steel import

The procedure to import data from Pro Steel file

1. Start menu function File > Import > ProSteel.
2. Browse for the required input file.

3. The import dialogue opens on the screen.

4. Set the required options — see below.

5. Confirm with [Import].

Import from ProSteel dialogue

"graphical window of It displays the structure to-be-imported. The

the dialogue" user may preview here the data from the file-
to-be-imported. In addition, the window
makes it possible to review the result of the
automatic connection of 1D members.

The window supports standard features of
Scia Engineer graphical windows:

() pop-up menu with a set of zoom, print,
save etc. functions,

(i) [Ctrl] + [Shift] + right-click and drag to
zoom in and out the drawing,

(i) [Shift] + right-click and drag to move the

drawing,
(iv) [Ctr]] + right-click and drag to rotate the
drawing.
Auto-connect If ON, the import procedure automatically tries
members to connect entities of the imported model in
such a way that the result is a correct analysis
model.

If OFF, the 1D members are imported in their
actual positions, which does not guarantee
that the imported model can be analysed by
means of FEM algorithm. Some modifications
and tuning of the imported model may be
necessary to satisfy the prerequisites of the
finite element method.

Max. distance If the distance of two points in the imported
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structure is smaller than the value specified
here, the program tries to "merge" the points
into one.

If the distance of two points is greater then
the value specified here, the two points are
treated as separate points and the connection
algorithm does not try to "merge" them.

Display report If ON, the program issues a report about the
import.
Refresh image This button performs in fact two actions:

(i) it starts the connection algorithm which
connects the 1D members, so that the result
of the import is a correct FEM analysis model,

(ii) it refreshes the image in the graphical
window of the dialogue.

Import This button imports the data into the main
environment of Scia Engineer.

Note: If the option Auto-connect members
is ON and the button [Refresh image] has
not been clicked yet, the button [Import] is
disabled. The reason is that the user should
review in the graphical window the result of
the connection algorithm, so that he/she may
get the chance not to accept it.

Cancel This button enables the user to abandon the
current action.

CAD model This disabled item has no meaning in the
current version.

Note: The import function creates a new empty project and the specified file is imported into it.

Pro Steel export

The procedure to export data into ProSteel file

Start menu function File > Export > Pro Steel file.

Specify the required output folder.

Type the name of the file (i.e. the base name without extension).
Confirm the dialogue.

During the export procedure another dialogue opens on the screen.
Select if you want to export the analysis or structural model — see below.
Complete the export.

NoghrwprE

Structural versus analysis model

Scia Engineer enables the user to export either the analysis model (used for FEM calculations)
or the structural model (used for drawings).

The difference between the models can be best demonstrated on a simple example of a planar
frame.

Let us have a simple frame:
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ProSteel

The analysis model is the shape idealised for the needs of FEM analysis. It is an ideal axial

model of the structure.

.

|

On the other hand, the structural model (shown in fact in the first picture) shows the real position
and connection of individual structural members. Consequently, the "axial" representation of
such model is different from the idealised FEM model.
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.

| I b J [
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The difference (and also problem during the import into calculation programs) is that the 1D
members and columns do not intersect each other. This problem must be sorted out (somehow)
after the import of the structural model into a FEM-analysis program.

Pro Steel update

Once a project created (or at least processed) in Scia Engineer has been exported to ProSteel
format and handled outside of Scia Engineer, it is likely that some changes have been made to
the project data.

In general, this may be a cause of troubles as someone must review both variants of the model
(project in Scia Engineer and the third-party-processed file) and decide what to do.

In order to facilitate this task, Scia Engineer offers the Update function that compares the two
variants and merges them together according to user-defined rules.

The procedure to update the project through ProSteel file

Open in Scia Engineer the project to-be-updated.

Call function File > Update > ProSteel.

Browse for the file to-be-merged.

The Update from ProSteel dialogue is opened on the screen — see below.
Select the type of changes that you want to accept.

Confirm with [Update].

If some new entities were added by the third-party, the Import from ProSteel dialogue is
opened on the screen.

Fill in the required options and perform necessary actions.

The update is completed.

NoghrwprE

© o

Update from ProSteel dialogue

Group Update
This group contains a list of types of items that are compared during the update operation. If
some items are not relevant for the particular update operation, they are disabled. Only the
enabled items have been diagnosed by the update algorithm as relevant ones.

Added members If the ProSteel file contains some new
members (in comparison with the currently
open project), the user may use this checkbox
to decide whether the added members should
be merged (item is ON) or ignored (item is
OFF).
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Deleted members

Analogous to the above.

If ON, the members deleted from the merged
file are deleted from the current project.

If OFF, any deletions made in the ProSteel
file are ignored.

Changed geometry

If ON, all the changes of geometry are taken
into account.

If OFF, the changes of geometry are ignored.
The geometry remains as it is in the currently
open project.

Changed cross-section

If ON, any changes of cross-sections are
taken into account.

If OFF, the changes of cross-sections are
ignored. The cross-sections remain as they
are in the currently open project.

Added connections

Analogous to above — but this time related to
connections.

Deleted connections

Analogous to above — but this time related to
connections.

Changed connections

Analogous to above — but this time related to
connections.

Other controls

Display report

If ON, a report is generated about the update
operation.

Button [Update]

This button performs the update (taking into
account the adjustments made in group
Update).

Button [Cancel]

This button cancels the whole update
operation.

Graphical window

It displays the structure to-be-updated and shows the found changes. The changes are
displayed in colour. Each type of change uses a specific colour that is indicated in the group

Update of the dialogue.

The window supports standard features of Scia Engineer graphical windows:
(i) pop-up menu with a set of zoom, print, save etc. functions,

(i) [Ctrl] + [Shift] + right-click and drag to zoom in and out the drawing,

(i) [Shift] + right-click and drag to move the drawing,

(iv) [Ctrl] + right-click and drag to rotate the drawing.
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ﬂNote: The behaviour of the update-function may differ in some details from the description given here

as the interface is still under development on both sides, i.e. Scia Engineer and ProSteel.
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StepSteel - analysis model

The interface provides for the exchange of data with StepSteel and is based on the following
references:

1)

Standardbeschreibung Produktschnittstelle Stahlbau

Teil 1 : Emphehlungen fur den Anwender

DSTV — Arbeitsausschuss EDV

April 2000

(2

Standardbeschreibung Produktschnittstelle Stahlbau

Teil 2 : DatenModell

DSTV — Arbeitsausschuss EDV

April 2000

3

Standardbeschreibung Produktschnittstelle Stahlbau

Teil 3 : Implementierungsbereiche und Konformitaetanforderungen
DSTV — Arbeitsausschuss EDV

April 2000

The implemented EXPRESS-scheme is PSS_2000_04.exp.

Scia Engineer allows for both import and export of StepSteel files. In addition to the analysis
model, also the structural model can be imported and exported — this is described in separate

topics.

Note: Only steel frame structures (i.e. structures composed of 1D members) can be imported/exported

through StepSteel format.

StepSteel - import of analysis model

The procedure to import data from StepSteel file

1. Start menu function File > Import > StepSteel.
2. Browse for the required input file.
3. Finish the import.

Note: The import function creates a new empty project and the specified file is imported into it.

Note: More information about the StepSteel format can be found in a separate SCIA manual titled Scia
Engineer ASCII Import/Export Manual.

StepSteel - export of analysis model

The procedure to export data into StepSteel file

Start menu function File > Export > StepSteel.

Specify the required output folder.

Type the name of the file (i.e. the base name without extension).
Select the output level — see below.

Adjust parameters relating to section names — see below.
Complete the export.

oukwnE
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Available implementation levels

Implementation level Entity Abbreviation Note
group
Reading analysis General 1(IN) Not
structure data available
'Statische ~ Struktur Analysis for export
Einlesen' data |
Writing analysis General 1(0UT)
structure data
'Statische Struktur Analysis
Schreiben’ data |
Reading analysis General 2(IN) Not
'Statik Einlesen' data available
Analysis for export
data |
Analysis
data Il
Writing analysis General 2(0UT) Two
'Statik Schreiben' data options
Analysis available
data | for export:
) with  and
Analysis without
data Il results.
Writing design General 3(0UT)
'Entwurf Schreiben’ data
Design
data

Note: More information about the StepSteel format can be found in a separate SCIA manual titled Scia

Engineer ASCII Import/Export Manual.

Section names

The cross-section shape is recognised from the name of the cross-section. The user may adjust
a few parameters that influence the applied conversion of cross-section names.

If ON, the DSTV convention is used for cross-
section names.

Use DSTV conversion
for section names

Use mapping table as
conversion for section
names

If ON, the mapping table is used to convert
the names of cross-sections.

StepSteel - structural model

The import and export of structural model is an extension to the import and export of the analysis
model.

Note: Only steel frame structures (i.e. structures composed of 1D members) can be imported/exported

through StepSteel format.
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StepSteel - import of structural model

The procedure to import data from StepSteel-CAD file
1. Start menu function File > Import > StepSteel-CAD.
2. Browse for the required input file.

3. Finish the import.

Note: The import function creates a new empty project and the specified file is imported into it.

Note: More information about the StepSteel format can be found in a separate SCIA manual titled Scia
Engineer ASCII Import/Export Manual.

StepSteel - export of structural model

The procedure to export data into StepSteel-CAD file
1. Start menu function File > Export > StepSteel-CAD.
2. Specify the required output folder.
3. Type the name of the file (i.e. the base name without extension).
4. Complete the export.

Note: More information about the StepSteel format can be found in a separate SCIA manual titled Scia

Engineer ASCII Import/Export Manual.
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CEA Plant-4D

CEA Pland-4D

Scia Engineer allows for export of project data into CEA Pland-4D file. This option is available
only if the corresponding software is installed on your computer.
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Note: This import/export capability is not directly related to Scia Engineer functionality. Nevertheless, it
can prove useful to Scia Engineer users. Please, consider this chapter to be only a brief introduction and
contact SCIA support team for more information and/or guidance.

Note: The interface works with Tekla Structures versions 15 and 16.

If IFC format is not a solution for you to export to and from Tekla Structures, you can use the
STEP Steel format. Alternatively, export can be made through Tekla Structure API link.

STEP Steel format

Tekla to Scia Engineer

1. Export a project by StepSteel export option in Tekla Structures to e.g. "Tekla_output.stp”.

2. Open "Tekla_output.stp”, and replace the text

'FILE_SCHEMA(('DATA_SECTION_SCHEMA_3 99)' with

'FILE_SCHEMA(('PSS_2000_04Y)" in the header, then save it again.

Now import this output-stp ("Tekla_output.stp™ into Scia Engineer.

Make necessary modifications, analyses, checks, etc.

Export the structure into StepSteel CAD format (not levels 1-3), e.g. to "output01.stp" (see

chapter StepSteel - export of structural model).

6. Change the header back: So now replace 'FILE_SCHEMA(('PSS_2000_04"))" with
'FILE_SCHEMA(('DATA_SECTION_SCHEMA_3 99Y)".

7. Then save it as "outputOle.stp".

okl w

Scia Engineer to Tekla

1. In Scia Engineer you have to generate a new STP-File (e.g."Esa_output.stp™. Choose the
option: Stepsteel export CAD (not levels 1-3) (see chapter StepSteel - export of structural
model).

2. Open "Esa_output.stp”, and replace the text 'FILE_SCHEMA(('PSS_2000_04))" with
'FILE_SCHEMA(('DATA_SECTION_SCHEMA 3 99Y)"in the header, then save it again.

3. Now import this output-stp ("Esa_output.stp™ into Tekla Structures.

Tekla Structure API link

The link is based on Tekla Structure API supports the export of:

- Geometry of straight beams and columns (beginning- and end-nodes)

- Materials using the mapping database

- Cross-sections due to mapping database or geometrical profiles (except twin profiles)
- Eccentricity, ey,ez

- Member system-lines

- welded cross-section,

- hinges.

General procedure

1. Call File > Export > Tekla file.

2. File with .s2t extension is created.

3. Then itis needed to run Tekla plugin — Scia2Tekla.exe.

4. Load .s2t file, material and cross-section mapping database - otherwise the default profile
(rectangle 10x10) is used.

5. Press button Load Data into Tekla Structures.

6. In Tekla Structures the project is imported.
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Note: Tekla Structure has to be running before the step 5 is done.

Export dialogue
8 Scia2Tekla plugin i =] ]

File from SCIA Engineer IC MWUsers‘maruska. PRAHA\Documents\ESATD'project \ Tekla_: ... | Load data inta Tekla Structures |

MName of mew project in Tekla I

Scia Engineer model IAnalysis LI

Edit material database

Material mapping database IC MNESAP\Addons mapping . TkMateral ECEMN xaml

Cross section mapping database IC AESAP Addons mapping . TkCssECEMN xml D Edit C55 database |

¥ Info v Wamings V¥ Emors Log file I |
=l

INFO @ 1 layers is loaded

INFO : 1 materials is loaded
INFO : 2 materials is loaded
INFCO : 3 cross-section is loaded
INFO : &7 nodes is loaded

INFO : 95 beams is loaded

Close |

Menu File

- New — opens a new dialogue Scia2Tekla plugin without any settings (clears previous settings)
- Open — opens a dialogue for to select an existing *.sts (Scia to Tekla settings) file.

- Save — saves the user settings in the dialogue to *.sts (Scia to Tekla settings) file.

- Save as — saves the user settings in the dialogue to *.sts (Scia to Tekla settings) file.

- Close — closes the plugin dialogue .

Dialogue items

File from Scia Engineer
It loads s2t file which should be imported to Tekla Structure.

Name of new project in Tekla
It is possible to define a name of Tekla model.

Scia Engineer model
Either the Analysis or the Structural model can be selected for export.

Material mapping database
It loads XML file which contains conversion table for materials

Cross section mapping database
It loads XML file which contains conversion table for profiles

[Load data into Tekla Structures]
It runs an import of defined file to Tekla Structures

[Edit material database]
It runs a dialogue for defining and editing of conversion table for materials
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[Edit CSS database]
It runs a dialogue for defining and editing of conversion table for cross-sections

[Close]
It closes the dialogue.

At the bottom of dialogue is a window where a log is written. Above this window it is possible to
choose what kind of information should be displayed. On the right side it is possible to define a
text file to which the log will be saved.

Mapping database editor

[ SaA Mappig Database Editor o ]

File Edit View Data Tools Windows

: Filters | Filtr by | [ | [-] clear

Tekla Material EN-EC Database i =] 4 =

Database Name ITekJa Material EN-EC Database Application Name ITekla Structures j

ersion |2 Major version I‘I2,‘I

|useR =l Minor version {12

Type

=1 =] [ SCIAEnginer — Tekla Structures
-1:5 235
- 2:5235
35235
45235
7.5 275
8.5 275
- 9: 5 275
- 10: § 275
-11:5275
-12:5275
-13: § 355
- 14; S 355
- 15; S 355
- 16: S 355
- 17: § 355

Ready

Mapping databases are stored in XML.
The mapping database contains information about versions of Tekla structures for which it was
tested.
Two working modes are available: Administator (SCIA emploee) and User:
- Administrator can create the master database,
- User can create only "user database".
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Google Earth

Note: This import/export capability is not directly related to Scia Engineer functionality. Nevertheless, it
can prove useful to Scia Engineer users. Please, consider this chapter to be only a brief introduction and

contact SCIA support team for more information and/or guidance.

The export of your structure to Google Earth can be done in two steps.
1. The model of the structure must be exported to IFC format (see chapter IFC export).

2. The IFC file must be converted into .KML format. This format can be then opened in Google
Earth.

Tip: A free tool IfcStoreyView can be used to make the conversion from .IFC to .KML
format.
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Why and how to use?

There are lots of reasons why the interface between Scia Engineer and ETABS may be . Some
users can need to use curved members others can need to use a steel check of hall. The next
ones can want only to work with more customized environment. All this we can to provide to
users. But they have got more projects in ETABS format and they surely do not want to lost them
with changing of software and this is the reason why the interface with ETABS was developed.
User can import project to Scia Engineer and to finish her/his work there. This interface cannot
import everything at this moments but it is clear then a development of the interface will be
continue in next versions of Scia Engineer.

What is better in Scia Engineer?
It knows:

- Curved beams.

- Curved walls.

- Lots of possibility to create shells.

- Better displaying of structure.

- Different types of results.

- More possibilities of reinforcement of concrete structures.
- More possibilities of checks (steel, concrete,..).
- Steel connections etc.

- More type of supports — line, surface,..

- Variable load on slabs.

- Free loads.

- Variable thickness of 2D and subregions.

- Haunches and arbitrary beams.

e2k file

The exchange of data between ETABS and Scia Engineer is done through the e2k file. This type
of file can be created and also read-back in a standard version of ETABS. Scia Engineer offers
the possibility to import and export this type of file in its standard File > Import and File > Export
menu.

Import

This chapter explains what data are read during the import of e2k file. At the end of the chapter
you will find the procedure how to make the import of e2k file to Scia Engineer.

Project data



Export, Import, Roundtrip

P

[E5)

Material

Concrete &

Material c1215 »|..
Reirforcement m... |B400A - ..
Stesl E

Materizl 5235 v!l
Timber O

Cther O

Aluminium O

Code

Mational Code:

B cc-en

vl

Mational annes:

Basic data | Functionality I Loads I Combinations I Protection |
Data
Mame: Etabs-5cia Engineer Sample Project
Fart: -
Description:  ETABS VERSION 9.14
Author: My Name
Date: 02. 10. 2009
Structure:
| General XvZ -
Project Level: Maodel:
[Fl.d'u'Emced '] lﬂﬂﬂ v]

| |EEE

7).

Name

Name is filled in with the Model Name defined in e2k file.

Author

Author is filled in with the Company Name defined in e2k file.

Description

oK ][ Stomo ]

In Description there is the Etabs version which the e2k file was exported from.

Units

Units are calculated in accordance with Scia Engineer units and the entire structure is
imported in basic units (KN/m).

Nodes

Names of nodes are generated during the import.

Beams and columns

Beams are imported as 1D members with the type set to beam.

Columns are imported as 1D members with the type set to column.

Braces are imported as 1D members with the type set to beam.

Line members with “none” profile are imported as 1D members with very a small cross-section
and they are inserted to a special layer named NullBeam which is marked as CAD only. That
means it is not taken in account during calculations.

Properties: member system, type, cross-section.
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Cross-sections

Cross-section conversion table (a default one is distributed with Scia Engineer and users can
create their own by means of tools distributed with Tekla-plugin).

Geometric profiles (rectangular and circular shapes).

If a profile is defined as auto-select section in ETABS, the first one from the auto-select section
list is taken in account as the profile of the member during the import.

Walls and slabs
Walls are imported as 2D members with the type set to wall.
Slabs, decks and planks are imported as 2D members with the type set to slab.
Ramps are imported as 2D members with the type set to slab.

Area members with a “none” profile are imported as very thin 2D members that are inserted to
a special layer named NullSlab and marked as CAD only. They are not taken in account
during calculations.

Openings.

Properties: thickness, material, type.

Materials

User defines a conversion table during the import. A dialog for the defining of material
conversion appears on the screen during the import:
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I

‘8 Equivalent material = e
il:—I'AEIS code e ISda Engineer code
]
CONC =
OTHER -

5355 —
FC50 o
FCEO —
Select equivalent material |
OK Cancel |
A

- On the left side there is a list of all materials defined in the imported e2k file. On the right side

there will be a list of Scia Engineer materials which user assigns to each one from the ETABS
file.

- Click button [Define equivalent materials]. A new dialog with a list of Scia Engineer materials
for selected code is displayed.
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(]

[ atoia] <]

atenals - |
&

Concrete

Reinforcement steel

Plain round wire

Indented wire

Prestressing strand

Ribbed bar il

P Ay A i L P L ) .

5 355 M/ML

5 420 M/ML

5 460 MAML

S 460 QAaLal
S23I5W
5356W

523 H
S2iH

5355 H

5275 NH/NLH
5 355 NH/NLH
5 460 NH/NLH
5 275 MH/MLH
5 355 MH/MLH
5 420 MH/MLH
S 460 MH/MLH
HISTAR 355
HISTAR 355 L N

oK

ETABS

At the top part of the dialog there is a combo box where you can choose a type of material,

such as steel or concrete, or all materials.

Select which one you want to work with and confirm with [OK].

If all materials are defined a button [OK] is available in the Equivalent material dialog and the

user can continue with the import.

Supports

ETABS has got only point supports and these can be imported to Scia Engineer.

Each restraint (Fx, Fy, Fx, Mx, My, Mz) is imported correctly as rigid or free. Springs or flexible

supports are not supported.

Hinges

Beam releases in ETABS are imported as hinges to Scia Engineer. In many cases it will be
necessary to edit these hinges in Scia Engineer because their philosophy in Scia Engineer is

different from the definition of releases in ETABS.

Hinges on 2D member edges are not supported.

Loads

Point load in point

Forces Fx, Fy, Fz, and moments Mx, My, Mz in global and local coordination systems

are supported.

They are imported as native Scia Engineer forces in node.
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- Point (repeating) loads on beam
Both forces and moments in global or local coordination systems are supported.

Repeated loads are imported as several separate point forces on beam. It is not
possible to import them as native Scia Engineer repeated forces.

- Line loads on beam
Both forces and moments with a uniform or a trapezoid distribution in global or local
coordination systems are supported.

Load with the trapezoidal distribution is imported as several line loads. Each part of
trapezoidal load is an independent load in Scia Engineer.

- Surface load on slab

ETABS has got only a constant surface load which is supported for import to Scia
Engineer.

- Temperature

Point temperature load is not imported because Scia Engineer has no point
temperature implemented.

Line temperature load is imported only on 1D members.
Surface temperature load is imported only on 2D members.

- Loads (except temperature) on line beam with a none profile are imported as free point or line
loads with selection — select. In the selection there is only the closest member.

- Loads (except temperature) on area with none profile are imported as free surface loads with
selection — select. Only the closest member is in the selection.

- Load cases

All static linear load cases are imported with their name, action type and load type to Scia
Engineer.

- Load combination

All linear combinations are imported with their lists of load cases.

Procedure
1. Callfunction File > Import > ETABS file.

T saa Engineer
File Setup Help

Mew Ctri+=M 2

b COpen Ctrl+0 o =
Import | m XML file
Exit Revit file

Tekla file

Prosteel file
STEPSTEEL-CAD
IFC 23

EsaIn

Dsmy
STEPSTEEL

diwgsdFEF I Q

2. Dialog Open file is opened on the screen.
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Select the required e2k file for import.

Confirm with [Openl].

o > w

Dialog Codes in project appears.

6. Select a code and confirm with button [Close].

ETABS

Codes in project
M arne ] D escription ]
B CSH CSM
&dd Dielete [+

7. The Import from ETABS dialog is opened.

The ETABS version where e2k file was exported from is shown here. The user can
choose the required user-defined cross-section mapping table or to keep the default one

which is distributed with Scia Engineer.

Project KC (ETABS ver 5.1 4)

CrossSection Mapping Database
CrossSection mapfil ]C:"-.ESAF‘"-.F‘Iugins"-.EtaI:usC.ss E

MName  Etabs CrossSection Test Database

Type user Wersion 1

CrossSection coun 3977

Import Cancel

a5 Import from ETABS = =S

8. Press button [Import].

9. The dialog for material conversion defining is displayed.

10. Define the materials and confirm with [OK].

11. The import is in progress. A big structure can take some time to import.

12. The log is shown.
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IMNFO @ Imporc ETABRS to SCIA Engineer z
INFQ : Project file: CiWUsera\DATAVESA DATA\ETabe'ParklaneTower Final 3L3 20073ept.elk
INFO : ETRASS weraicn: ETABS VERSION 3.1.4

INFD & Author:

INFD = 4035 beams was exporced into 3014 Engineer

INFQ ¢ B298 s=labs was exported inco SCIA Engineer

INFD : 415 cpeasing was exposted inte SCIA Esginees

13. The structure is imported.

nerepes - [P Fimal 528,33
PRl e Eoe e LBesien Peon Modly e Seluz Window el ) . ) - ’-m';!‘['
DoFd o 07 wundwerase- . B@FDMBIEN SALRID. a4 ffl. b bs+00000UF #9 P | FRA
M fpoddf SEOE X RIS IR P R (sow LB b, | POOS w2 A THE R AR RS R
e Lo e
P — et LA
e Leed Bf.
5 Load cavms, Contination R
i 8] Calcudation. mest, Maiird codla
e | I = | N - W s
T Cpen cornecson m
T tia o beama
Doous M. of e
11 | Drsirg Toci Imdm :
E Lrarma J |::§:
4 Toale
Y ol aeted maphen
Lot et s
S| &Ll gl | | .
Cummangany ax
oL RN R E S
I!I_I F.e-m: |
= Py X | Pnly o mde Er ot Cumrt 15 W

Export

Storeys and line grid

If storeys are defined in Scia Engineer project then they are exported to e2k files. It is
important to have defined each member in the only strorey. If any member is in no storey or in
two or more stroreys the member will be assigned to basic one or to the lower one. A basic
line grid is generated during an export. No line grid from Scia Engineer is exported to e2k file.

Note: The export of storeys is supported from Scia Engineer 2011
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Units

- Astructure is always exported in basic units (kN/m).

Materials

- Each material is correctly written to an exported file.

Cross-sections

For export of cross-sections the default (or user) conversion table is used. It is the same table
which is used for import.

1D members
- Straight

For export only straight members without haunches, arbitrary shapes, openings, etc are
supported. Polyline members are exported as several members. Member properties as angle,
profile, material, member system and member type are taken in account. Columns and beams
are exported as column and beams, others types are exported as brace to e2k file.

- Curved

No curved members are supported for export. All curved members are exported as straight.

2D members
- Flat

Only flat members with straight edges and openings and constant thickness and without
subregions are supported. Member properties as material and member type are taken in
account. Member types for export are only wall and slab. If a flat member has got a curved
edge, the edge is exported by means of straight lines.

- Shells

Shells are not supported for export. They can be exported only as flat members to e2k file.

Supports
- Pointin node

For export there are supported only point supports in nodes with rigid or free restrains. If a
support with a flexible stiffness is defined it is exported as free.

- Others

Point supports on a beam or an internal node, line supports on beam or 2D member edge and
surface supports are not supported for export and nothing will be exported to e2k file.

Hinges
- Hinges on beams are exported as beam releases to e2k file.

- Hinges on 2D member edge are not supported.

Loads

- Point in node
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Point forces Fx, Fy, Fz, and moments Mx, My, Mz in a node in global and local coordination
system are supported for export to e2k file.

Point force in an internal node is not supported.

- Point on beam
Both forces and moments in global or local coordination system are supported.

Repeated ones are exported as several point forces on beam.

- Free point

Free point forces or moments are not supported.

- Line on beam
Both forces and moments with uniform or trapezoidal distributions in global or local
coordination system are supported for export.

- Line on edge

Line forces on 2D member edge are not supported.

- Freeline

Free line forces are not supported.

- Surface

Only uniformly distributed surface load is supported for export to Scia Engineer.

- Free surface

Free surface load is not supported.

- Temperature
Only constant thermal loads on 2D members and 1D members are supported.

If the thermal load is defined as variable it is exported to e2k file as constant load with top
delta z+.

- Load cases

All load cases are exported to e2k file with their action type and load type.

- Load combination

All linear load combinations are exported to e2k file with a list of load case.
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Procedure
1.

a > wDn

Call function File > Export > ETABS file.

F SciaE ngineer - [ParkLane fmfmﬂiﬂ% T

| O Mew Ctrl=N
= Open Ctrl+=0O
g ©F

Wik Close

|!Fi|e Edit View Libraries Tools Modify Tree Setup

rkLlaneTower_Final_5L: = » !

Tl b bl SR = | 2

- Close All
i

Save Ctri=5
Save As

Save All

J External input wizards

i+l

Print Data
Print Picture

Exit

Dialog [Save as] is opened.

ﬁﬁ Mew project [.esa)
B Graphicformat
mt  Beyit file

e Tekla file

Prosteel file
STEPSTEEL-CAD
CEA Plant-4D
IFC 2x3

Esaln
DSTV
STEPSTEEL

i@

Define the name of the exported e2k file.

Confirm with [Save].

Export dialog is opened.

ETABS

It is possible to choose a supported version of ETABS where e2k file should be exported
to. he user can choose a user cross-section mapping table or keep the default one which

is distributed with Scia Engineer.
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"ol Export to ETABS |
Project |
ETABS version: [9.2.0 -l
—CrossSection Mapping Database

CrossSection mapfil |2l@EIRAENSEREEE Y] .. |

MName  Etabs CrossSection Test Database

Type user Version 1

CrossSection coun 3977
coe|

6. Press button [Export].

7. The exportis in progress.
8. The log is displayed.
' Repontig ]

IHFG ; Exporc SCIA Engineer So ETABS

9. The structure is exported to e2k file.
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ECtools

ECtools

ECtools®© is a design software for Reinforced Concrete and Unreinforced Masonry Structures
that aims to facilitate the practicing structural engineer or the design office in the correct
application of the several clauses of Eurocodes 2, 6 and 8. It utilises the analysis results of SCIA
Engineer© and can be used in the following cases:

* Seismic design of Reinforced Concrete Buildings

* Checking/Reviewing the Design of Reinforced Concrete Buildings

* Seismic Assessment and Retrofitting of existing Reinforced Concrete Buildings

* Seismic design of Composite buildings with Concrete Cores (The cores)

* Seismic design of Unreinforced Masonry Buildings

* Seismic Assessment and Retrofitting of existing Unreinforced Masonry Buildings

The procedure to export the project to ECtools

1) Run function: Plugins > ECtools > ECtools.
2) Type the name of the file and confirm with OK.
3) The file (a XML file with corresponding definition (DEF) file) is created.
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