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Introduction 

 
The construction industry is split up in many separate providers, from designers up to building part 
suppliers; each party is using software for different tasks (design, costs, detailing, fabricationé). Today 
we are aware that a major part of the inefficiency in construction comes from inadequate cooperation 
between the construction partners, resulting in errors, repetitive work, extra costs etc. 
 
There are solutions to improve fundamentally the cooperation between construction partners, even with 
each party keeping its own existing software. If we agree on how to exchange information, if we use 
digital 3D models of structures, if we use standard exchange formats and if we can control the workflow 
between project partners, then we all win. 
 
This course document will explain the different methods for exchanging SCIA Engineer models with 
other software applications. Also different methods/workflows will be discussed in order to obtain a 
good model exchange between SCIA Engineer and other software applications.  

Modules 

The modules that are needed for importing/exporting data to and from SCIA Engineer in this course are 
the following:  

- REVIT Structure Interface: esa.21 

- TEKLA Structures Interface:  esa.22 

- BIM and Workgroup toolbox: esa.26 

- Etabs interface:  esa.29 
 
These modules are included in the Structural Edition module set or they can be bought as separate 
modules. 



Integration with BIM workflows ï SCIA Engineer 17 

6 

Part 1: Exchange via OpenBIM (IFC) 

OpenBIM 

  
Open BIM is a universal approach to the collaborative design, realization and operation of buildings 
based on open standards and workflows. Open BIM is an initiative of BuildingSMART and several 

leading software vendors using the open BuildingSMART 
Data Model. 
 
The Open BIM Program is a marketing campaign initiated 
by SCIA, GRAPHISOFT, Tekla, Allplan and other 
members of BuildingSMART to urge and facilitate globally 

coordinated promotion of the Open BIM concept throughout the AEC industry, with aligned 
communication and common branding available to program participants. 

IFC format 

Industry Foundation Classes, IFC, are the main BuildingSMART data model standard to facilitate 
interoperability in the architecture, engineering and construction (AEC) industry. The IFC format is 
registered by ISO as ISO/PAS 16739.  IFC is used to exchange and share BIM data between 
applications developed by different software vendors without the software having to support numerous 
native formats. 
 
As an open format, IFC does not belong to a single software vendor; it is neutral and independent of a 
particular vendorôs plans for software development. The advantage of a neutral data format is that 
problems that may occur when data are exchanged and converted to a different format can be reduced 
to a minimum. In addition, all those involved in a project can choose the software they need. The only 
requirement is that the software has an IFC interface. 
 
This IFC-interface is included and certified in SCIA Engineer. 

 
 
BuildingSMART International awards SCIA nv as the first company to pass the 
certification of the interoperability standard IFC 2x3 ñVersion 2.0ò for structural 
model exchange with SCIA Engineer, as was announced during the 
international BuildingSMART meeting in Waltham (Boston, USA), 11-15 March 
2013. 
 
 
 

 

 
The ñIFC Certification 2.0ò is an improved implementation of the former ñIFC2x Certificationò procedure. 
The most important achievement of the ñIFC Certification 2.0ò procedure is a detailed quality control 
approach for the IFC interfaces on top of the self-check performed by the software developer. 
 

IFC CoordinationView 2.0 

CoordinationView or in short CV (2.0 is the current version for IFC2x3) is the most common subgroup. 
CV includes all components and architectural elements as 3D solids with their characteristic values and 
attributes. IFC CoordinationView includes and supports architectural components and MEP 
components, such as walls, columns, beams, pipes, ducts and switches. 
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During transfer, all elements get a unique ID. In addition, you can give elements an unlimited number 
of additional pieces of information. 

Roundtrip versus Reference Model 

Opinions about the meaning of the term BIM differ widely; its ideas and underlying philosophy are 
interpreted differently.  
 
Many publications mention the so called óroundtripô workflow where an IFC model  is imported and 
exported in a chain of software applications. Via this concept you should expect that the IFC model at 
the end of the chain should be identical to the one at the beginning. But because the IFC data model is 
not always restrictive, and software implementations are never 100% correct, this roundtrip will 
probably never work to its full extent. 
 
In practice users solved this issue via the following argument: nobody needs the whole model and 
everybody takes responsibility for their own data, which is (conceptually) a part of the central data 
repository. By sharing and synchronizing a subset of their own model instance to the central data 
repository the users do not aim to create a prefect BIM model, but focus on doing a good engineering 
task. Users can import the IFC model from the central data repository to their software application as a 
óreferenceô during engineering/design. After the user (MEP engineer, Structural engineer,é) has 
performed its engineering tasks on the model, then the model can be exported back as a new IFC 
model into the central data repository. 
  

 
This concept is not new and often referred to as the use of óreferenceô models. The concept is 
illustrated in the figure above. More information about new insights via IFC model exchange can be 
found in reference [1]. 

IFC in SCIA Engineer 

IFC models can be imported into SCIA Engineer or the other way around SCIA Engineer models can 
be exported to IFC models. 
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Shape representations: 

Before explaining on how to exchange models via IFC, information will be given on how to represent an 
element (shape representation) via IFC.  

1) Sweptsolid 

Via Sweptsolid a profile or a plane is defined and extruded along a curve/axis. Elements that are 
defined in within an IFC via a Sweptsolid representation are converted after import to native SCIA 
Engineer 1D-/2D-members. 
 

Example of a sweptsolid      representation of 
an I-profile: 

Example of a sweptsolid representation of a slab: 

 

 

 
An IFC-file composed via a Sweptsolid representation can contain geometric information such as: used 
cross-section, slab thickness,é In the picture below you can see an IFC-file that is opened in an IFC 
viewer (Solibri Model Viewer), the used cross-section is mentioned in the column property. 

 

2) Boundary representation (Brep) 

Via Brep an entity is described with vertices that are interconnected with lines in order to represent a 
volume. These entities are imported in SCIA Engineer as general volumes (= solids). In that case the 
member recognizer can be used for a conversion from general solids to a native SCIA Engineer 1D-
/2D-members. The downside of a boundary representation is the lack of any information concerning 
the slab thickness, 1D member cross-section. This can be seen in the picture below in which no 
information about the used cross-section can be found. 
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3) Sectioned spine representation 

Beams with haunches or arbitrary beams can be represented via a sectioned spine 
Example of an arbitrary 1D-member with a sectioned spine representation:

 

Beam and column profiles 

After import the beams/columns can have one of the following cross sections: 

- Cross-sections from the profile library ï if the same name is found in the SCIA Engineer database. 

- Geometric shape cross-section ï if the cross-section is defined with parameters in the IFC-file 

- General cross-section 
 

 

Example of a parametric cross-section: Example of a general cross-section: 
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Import procedure: 

1) Open SCIA Engineer 

2) Go to File > Import > IFC 2X3 

  

3) Select an IFC-file in Windows Explorer and confirm by clicking on ñopenò 

4) Select the import options you want to use. Confirm by clicking on OK to start importing the project. 

 
 
Import options: 

- Import entities 
You can manually select which objects (1D member, 2D member,é) in the IFC-file should be 
imported in SCIA Engineer. 

- Tendons 
Tendons in an IFC-file can be considered as an internal tendon or as a free tendon. 

- Storeys 
Storeys can be imported. 

- Geometry 
Geometry as members means that all objects that are defined via a sweptsolid representation will 
be imported as native SCIA Engineer elements (1D-/2D-members). 
Geometry as reference model means that all objects will be imported as general volumes. 
Analysis shape only ï If ON all elements are imported without clipping. If OFF a full structural 
shape of the model is imported. 
Run member recognizer will convert after the IFC import all supported members (beam, columns, 
walls and slabs) from general volumes to native SCIA Engineer elements. After conversion a report 
with a result is shown. 

- Material table 
If the material names in an IFC file are not in accordance with code names it is necessary to define 
a material conversion table in the Import dialogue. For the first opening of a file with defined 
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material table there is button [Choose fileé]. For following modifications, button [Edit] is available. 
The file has *.con file extension and it is a plain text file, for example: 

[materials] 

; 

Concrete1=C12/15 

Concrete2=C25/30 
The first name is the name of material in the IFC file and the second name is code name of 
material which is used in SCIA Engineer. It is necessary to respect all characters. 

- National code 
As IFC file does not specify any code it is necessary to select it before the import. An actual 
adjusted code is displayed with a national flag. If you want to change it press the button 
[Change...]. 

5) Import 
After confirmation of the IFC Import Options dialogue a progress bar with number of total elements 
and already imported elements is shown. 

 

At the end a report (which can be saved) of the import is displayed. 

 
On the left side there is a list of imported objects with their quantity. On the right side there is a 
place for errors and notifications if they are any. 

What can be imported? 

- Planar walls and plates with openings and constant thicknesses 

- Circular arc walls without openings 

- Plates with arc edges 

- 1D-members with openings 

- Shells, curved 1D-members, beams with haunches and arbitrary members as general solids. 
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Update procedure: 

1) In a to be updated project go to File > Update > IFC 2X3 

  

2) Select an IFC-file in Windows Explorer and confirm by clicking on ñopenò 

3) Select the import options (see step 4 of import procedure) you want to use. Confirm by clicking on 
OK to start importing the project. 

4) Update 
After confirmation of the IFC Import Options dialogue a progress bar with number of total elements 
and already imported elements is shown. 

 

At the end a report (which can be saved) of the import is displayed.  

 
On the left side there is a list of imported objects with their quantity. On the right side there is a 
place for errors and notifications if they are any. 

5) A comparison is made between the imported project and the to be updated project. 
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REMARKS: The update functionality can help the user to save a lot of time. But the user should be 
aware of some restrictions in the IFC-format such as: 

- IFC describes the volumes of objects. This means that connecting and alligning the structure after 
an update is seen as a modification of the structure. 

- All beam/column nodes are generated during the import. Which implies that after the update action 
these nodes are placed in the groups ñNew entitiesò and ñDeleted entitiesò. 

Export procedure: 

1) Open the SCIA Engineer file 

2) Go to File > Export > IFC 2X3 or IFC 2X3 Compressed 

 
 

3) Choose a name for the IFC-file and click on ñsaveò 

4) Select the export options you want to use. Confirm by clicking on OK to start exporting the project. 
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Export options: 

- Project settings 
In coordination view the user can choose between a Sweptsolid or a Boundary representation 
(Brep). 
In Simplified view every object is exported via a Boundary representation (Brep ï i.e. faced solids). 
Units ï an option for setting a unit for length, the most common used units for export are 
millimeters. 

- Export entities 
You can select which SCIA Engineer objects ( beams, columns,é) you want to export to IFC. 

- Shape representation 
The shape representation (Sweptsolid, Brep, SectionedSpine) can be chosen per structural 
element type.  

- Export 
After confirmation of the IFC Export Options dialogue a progress bar with number of total elements 
and already imported elements is shown. 

 

At the end a report (which can be saved) of the export is displayed. 

  

On the left side there is a list of exported objects with their quantity. On the right side there is a 
place for errors and notifications if they are any. 
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What can be exported? 

- Planar walls and plates with openings 

- Circular arc walls and plates with arc edges 

- 1D-members with openings 

- Shells and curved 1D-members ï only with Brep 

- 2D-elements with cut-outs ï only with Brep or without cut-outs 

- Parameters with their assigned values defined as entities of 1D-/2D-member properties. 

- Beams with haunches and arbitrary beams ï with SectionedSpine or Brep 

BIM Toolbox 

Often after importing a model from another application a structure consists of unconnected general 
solids. That means a structural engineer needs to create SCIA Engineer native members which can be 
connected together and used for the analysis. That all is possible with the BIM toolbox service. 

 
 

Convert 

Via the BIM Toolbox users can convert volumetric elements (i.e. solids) into native SCIA Engineer 
elements (beam, column, plate, wall). This is a necessary step in order to be able to calculate the 
imported project because you cannot generate a mesh (thus calculating) on solids in SCIA Engineer. 
Converting solids into native elements is a quit easy step to do. Simply select those elements and use 
the proper conversion type (for 1D-members Ą general solid into beam/column, for 2D-members Ą 
General solid into plate/wall). An automatic recognition algorithm detects the associated cross-section 
during the conversion of solids to 1D-members. The same applies for 2D-members in which the 
associated thickness is detected and assigned to it. 
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Below an example of imported solid elements (left side). After conversion (right side) you will obtain 
native SCIA Engineer 1D-members with their associated cross-section. 

Imported solid elements Converted solid elements to native SCIA 
Engineer elements 

  
 

Align 

Aligning the structure after an IFC-import is often needed. The reason for this is the following: 
A model consisting of solids are interconnected based on their volumes. But in analysis software like 
SCIA Engineer it is necessary to have a connection in the member system line for 1D-members or the 
member system plane for 2D-members. The picture below illustrates this problem: 

 
Structural elements can be aligned by moving the nodes of the 1D-/2D-members or the entire 1D-/2D-
member to the master planes. This principle will be clarified and used in Example1. 
 
Below an example of not aligned & not connected 1D-members (left side). Via the align functionality in 
the BIM toolbox a connection in 1 node (right side) can be obtained. 
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Not aligned & not connected 1D members Aligned & connected 1D members 

  
 
 

 
The options marked with an arrow are the properties that are usually modified during an alignment 
action. 

1) Alignment information can be shown in a separate window. Also before executing the alignment 
you can see a preview appear in the model when activating ñLive Previewò. 

2) Master planes can be chosen on which you want to align the structural elements to. 

3) The alignment of nodes from one structural type (beam, column, wall, plate) to another structural 
type can be specified 

4) Maximum displacement settings can be specified. This is an important setting because if the node 
to master plane distance is higher than this value no alignment can occur for that node. 

5) Display options can be modified 

6) Advanced settings. 
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Evaluate ï clash check 

This function checks whether two or more entities (solids, 1D and 2D members, reinforcements) 
intersect each other. A new solid is created in the intersection of the entities; this new solid is called a 
collision solid. 

 

 
 

Reasons for using the BIM Toolbox 

The main reasons for using the BIM toolbox: 

- Saves time ï using functions convert and align is quicker than creating new entities from general 
solids and connecting unaligned entities manually. 

- Saves work ï the imported model created by an architect in other software needs modification for 
the purpose of finite element analysis. Modification by the BIM toolbox is the fastest way to create 
a correct analysis model 

- Keeps original structural model ï in the same project both the original shape designed by an 
architect and the analysis model created by a structure engineer are kept. This makes it easy to 
compare if both models match. 
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Example 1: Importing an IFC-file 

 

Importing the IFC-file 

*Import the project Example01.ifc (file > import > IFC 2X3) into SCIA Engineer with the following 
import options. 

 
 
After importing the IFC-file you can see that the structure is already converted to native SCIA Engineer 
1D-members and 2D-members because they use the SweptSolid shape representation. Only the pad 
foundations are not converted to native SCIA Engineer objects. 

BIM toolbox 

*Convert the foundation slabs from general solids to native 2D-members via the BIM Toolbox. Select 
all the pad foundations and go to BIM Toolbox > Convert > double click on General solid into plate/wall 
and click on OK to convert them. 
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In the wired view of the model it is clear that this project needs to be aligned in order to be able to 
realize a connection.  

 
*Align the entire project as follows: 
Go to BIM Toolbox > Align > double click on Align 

 
 
Make sure that you tick on the following align properties: Live preview, all master planes.  
When clicking on the current action tick box you can see the preview of the alignment appear in the 
form of blue lines. This gives the user feedback of the chosen alignment settings before running the 
alignment. 
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The master planes that are going to be used can be visualized by going to the tab ñMaster planesò. 
If you click on planes you can see the master planes appear in the model. 

 
We want to execute an alignment in an orthogonal matter (horizontal and/or vertical). Therefore the 
diagonal master planes shouldnôt be used.  
*Tick off the following master planes. 

 
*Run the alignment 

 
 
Now you have aligned the entire structure as can be seen in the following picture: 

 


































































































