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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 is due to inadequate cooperation between the 
construction partners, resulting in errors, repetitive work, extra costs etc. 

There are solutions to fundamentally improve 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 manual will explain the different methods for exchanging BIM models with SCIA Engineer and discuss 
the possible workflows and correct procedures to have a good model exchange. 

Modules 

The SCIA license modules that are needed for exchanging certain data to and from SCIA Engineer are: 

 
No additional modules are needed for import/export of these file formats: XML, DNF, FGBM, SAF, Bimplus, 
BIM Cloud, IFC, IFC compressed, Allplan (IFC), SDS/2, CEA plant-4D, Stepsteel, or graphic formats like jpg, 
dwg, dxf, pdf and others. 

(*) The BIM toolbox is still available but itôs more efficient to turn to the SCIA Autoconverter.  

Other applications 

Another SCIA application that can assist in the exchange of BIM models to 
SCIA Engineer, is the SCIA Autoconverter. IFC-models can easily be 
converted to an analytical model (SAF-format) to use in SCIA Engineer. 
 

 

MODULE CODE INCLUDED IN LINK TO RESOURCE CENTRE 

Revit link Sen.11 

Concept edition 
Professional edition 
Expert edition 
Ultimate edition 
- Can be purchased as 

separate module 

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/sen11-revit-link 

Tekla link Sen.12 

Steel edition 
Concept edition 
Professional edition 
Expert edition 
Ultimate edition 
- Can be purchased as 

separate module 

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/sen12-tekla-link 

BIM toolbox* Sen.10 

Steel edition 
Concept edition 
Professional edition 
Expert edition 
Ultimate edition 
Precast edition 
- Can be purchased as 

separate module 

https://www.scia.net/en/resource/fact-
sheet/interoperability-bim/sen10-bim-toolbox 

APPLICATION PACKAGE LINK TO WEB PAGE 

Scia Autoconverter 

Annual subscription 
Includes Allplan Bimplus Professional 
with 3 users 
 

¶ Issue management 

¶ Validation process 

¶ CAD AddOn 

¶ API 

¶ BIM attribute management  

https://www.scia.net/en/software/scia-
autoconverter 

https://www.scia.net/en/resource/fact-sheet/interoperability-bim/sen10-bim-toolbox
https://www.scia.net/en/resource/fact-sheet/interoperability-bim/sen10-bim-toolbox
https://www.scia.net/en/software/scia-autoconverter
https://www.scia.net/en/software/scia-autoconverter
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Chapter 1:  Analytical model versus structural model 

There are several different representations of a model to be considered in each project. The two 
representations we are dealing with in SCIA Engineer are the analytic model and the structural model. Itôs 
important to know and understand this, since every export or exchange option uses only one of these 
representations. 

 Different representations explained 

The analytical model is used for calculations. It is a model in which a 
beam or column is represented by a single line. The cross-section that 
belongs to that beam or column is assigned to that line, and thus the 
properties of that beam or column are assigned to that line as well. A 
plate or wall in the analytical model is represented by a plane with no 
thickness, but the information about the material and the thickness of 
the plate or wall are also assigned to that plane. 
 

The structural model shows the volumes and shows how the structure 
will be built, so the elements are connected to each other in a realistic 
way. It can be used for construction drawings amongst other things. In 
SCIA Engineer, itôs possible to generate this representation. Of course, 
the correct settings need to be used to ensure generating it correctly. In 
order to see it, you must activate the functionality for the structural 
model. In modelling software like Revit and Tekla, the emphasis lies on 
this volumetric representation.  

 

SCIA, being calculation software, mainly uses the analytical model. When exchanging models between SCIA 
and Revit or Tekla using the plugins, the analytical model is being exchanged and it is very important to 
make sure it is properly constructed. The IFC format, however, uses the structural model. 

Some modelling programs offer the possibility to generate the 
analytical model, but this does not necessarily ensure a good 
underlying analytical model at all. As you can see in this 
figure, a good-looking structural model can contain a very 
bad underlying analytical model. The beam is clearly not 
connected to the columns in the analytical model. 

 Generating the structural model in SCIA Engineer 

In order to generate the structural model in SCIA Engineer, you must activate the functionality for the 
structural model in the project settings dialog. 
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The structural model can then be activated, either via the visualisation options or the view settings from the 

context menu (right click). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When the structural model functionality is activated, the properties window will show 

a section for the structural model (in advanced mode, so be sure to have all 

properties unfolded by showing the red arrow on the top right). Priorities, 

alignments, eccentricities and gaps or cuts can be defined here. 

 

The principles are explained below. All settings are explained in detail on 

help.scia.net > Modelling > Geometry > Structural model. 

 Mode 

Three mode options are available, with varying degrees of settings that will be 
automatically handled by the software or must be defined manually. 

¶ General: Only one checkbox can be changed to lock the geometry. 
This mode is most suitable for members with special geometry (like solids 
with openings in them for instance). 
Imported members often have this mode by default, but this can cause 
unwanted behaviour when the members are exported again to IFC.  

¶ Automatic: Settings are taken óautomaticallyô from the member definition. 
Default values are shown but can be changed manually.  

¶ Manual: This mode follows the same logic as óAutomaticô, but more options 
are now available for end-cuts. 
 
 



Advanced training ï Integration with BIM workflows 

8  LB ï 2021-12-14 

 Priority 

Note that the type of a member plays a role in the default priority settings. These are defined by the number 

between brackets, 80 in the example on the previous page. The priority can be changed by choosing another 

type or overwriting the priority in the structural model section. 

To explain this behaviour, letôs look at the following examples: 

 

The first picture shows the visualisation of the analytical model, where 

the column and beam are simply drawn to the node. 

 

The second picture shows the structural model, with priority 80 for the 

beam and 100 for the column. Note that the shape and orientation of 

the cross-section are taken into account to connect the members. 

 

In the third picture, the priority is 100 for the beam and 80 for the 

column. The beam is now drawn on top of the column. 

 

 

 

 

 

 Alignment and eccentricities 

With the alignment, you can change the way the member is drawn with respect to the member system line of 
the analytical model. They are drawn the same way by default. The line is usually in the centre of the cross-
section. You can change this so for example the member is drawn under this line, with the value óTopô for the 
alignment as shown in the picture below. Or you can define the eccentricity values manually, for instance to -
80mm as shown below. Note that these changes only affect the structural model, so the eccentricities will not 
generate additional internal forces in the structure when calculating. This can be used when some members 
are for instance lower than other members, without changing the analysis model. 

 

 

 

 

 

 

 

 

 

 

 Gaps/Cuts 

With end-cuts, you can define the end detail of the profile manually. A regeneration of the structural model is 
necessary before the changes are visible. In the example below, the structure is shown without gap first, and 
secondly, a gap of 50 mm is defined between the end of the beam and the column. 
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 Example with advanced settings 

As an example, the following structural model can be achieved with the setting for end-cuts and 
eccentricities shown below. (The columns are 3,6m high, the beam is 3m long.) The orange lines show the 
analytical model, the volumes are shown for the structural model. Please pay attention to the way the 
members are connected in blue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Detailed information for each setting of the structural model can be found on: help.scia.net > Modelling > 

Geometry > Structural model. 

Beam Bracing 
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Chapter 2: Open BIM & IFC 

 Open BIM & IFC 

 OpenBIM  

 
OpenBIM®1 extends the benefits of BIM (Building Information Modeling) by improving the accessibility, 
usability, management, and sustainability of digital data in the built asset industry. At its core, openBIM is a 
collaborative process that is vendor neutral. openBIM processes can be defined as sharable project 
information that supports seamless collaboration for all project participants. openBIM facilitates 
interoperability to benefit projects and assets throughout their lifecycle. 

OpenBIM ensures that: 
 

1. Interoperability is key to the digital transformation in the built asset industry 
2. Open and neutral standards should be developed to facilitate interoperability 
3. Reliable data exchanges depend on independent quality benchmarks 
4. Collaboration workflows are enhanced by open and agile data formats 
5. Flexibility of choice of technology creates more value to all stakeholders 
6. Sustainability is safeguarded by long-term interoperable data standards 

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. 

 IFC format 

At its core, buildingSMART enables the entire built asset industry to improve the sharing of information 
throughout the lifecycle of project or asset. By breaking down the silos of information, end users can better 
collaborate and cooperate regardless of which software application they are using. buildingSMARTôs 
technical core is based around Industry Foundation Classes (IFC) which was ISO certified in 2013. 

IFC is a standardized, digital description of the built asset industry. It is an open, international standard (ISO 
16739-1:2018) and promotes vendor-neutral, or agnostic, and usable capabilities across a wide range of 
hardware devices, software platforms, and interfaces for many different use cases. 

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. 

BuildingSMART International awarded 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 newer IFC4 format is supported only for import in SCIA for now. Reference View and Data Transfer 

View are supported. In general, all entities and representations which are supported in IFC2x3 are 

supported. Additionally, the new shape representation that was introduced, Tessellation, is also supported 

in SCIA Engineer.  

The status of IFC4 support in SCIA Engineer can be found on: help.scia.net > Data exchange > IFC > 

Support of IFC4. 

 
1 Source of all information on this page: https://www.buildingsmart.org/about/openbim/ 

https://www.iso.org/standard/70303.html
https://www.iso.org/standard/70303.html
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 IFC exchange in SCIA Engineer 

 Shape representations 

Elements can be represented in different ways in the IFC-format. Each representation has its own purpose 
and advantages. Some of these representations are shown here to understand the import possibilities and 
effects of the export settings that are available. 

SweptSolid/AdvancedSweptSolid 

A profile (1D element) or flat element (2D element) represented by a SweptSolid is defined and extruded 
along a curve or axis. Elements with this representation can be converted to native SCIA Engineer members 
after import. 

 

Objects with this representation can contain information/properties about the geometry such as cross-
section, thickness etc.  

Clipping 

An element created by a difference between swept area solids is 
represented by óClippingô. 

Elements with this representation can be converted to native SCIA Engineer 
members after import, with a defined structural model representation. 

 

 

Boundary representation / Brep 

An element represented by a Brep is described with vertices, 
interconnected with lines, in order to define a volume. This is most useful 
for complex geometry that isnôt easy to represent using other definitions. 

These entities are imported into SCIA Engineer as general volumes 
(general solids). In this case, there is a possibility to use the member 
recognizer functionality to convert them to native SCIA Engineer members. 
This representation lacks information about thickness, cross-section etc. 

 

 

 

CSG 

Like óClippingô for SweptSolids, a CSG representation is the result of a difference between solid elements. 
These entities are also imported into SCIA Engineer as general volumes (general solids). 
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Sectioned spine 

Elements with haunches or arbitrary profiles can be represented by a 
sectioned spine. A sectioned spine is a representation of the shape of a 
three-dimensional object composed by a number of planar cross sections, 
and a spine curve. The shape is defined between the first element of cross 
sections and the last element of the cross sections. 

 
 

Rules that are followed for exporting specific elements according to their possible shape representations can 
be found on help.scia.net > Data exchange > IFC > Ifc file format extension. 

 

 Profile definitions 

SCIA Engineer supports the following IFC classes for profile definition: 

 

¶ IfcArbitraryClosedProfileDef 

¶ IfcArbitraryClosedProfileDefWithVoids 

¶ IfcCompositeProfileDef 

¶ IfcDerivedProfileDef 

¶ IfcCenterLineProfileDef 

 

¶ IfcAsymetricIShapeProfileDef 

¶ IfcCShapeProfileDef 

¶ IfcCircleHollowProfileDef 

¶ IfcCircleProfileDef 

¶ IfcCraneRailAShapeProfileDef 

¶ IfcCraneRailFShapeProfileDef 

¶ IfcIShapeProfileDef 

¶ IfcLShapeProfileDef 

¶ IfcRectangleHollowProfileDef 

¶ IfcRectangleProfileDef 

¶ IfcTShapeProfielDef 

¶ IfcUShapeProfileDef 

¶ IfcZShapeProfileDef 

 

Other profiles will be imported as general cross-sections in SCIA Engineer. 

Rules that are followed for exporting specific elements according to their possible profile definitions can be 
found on help.scia.net > Data exchange > IFC > Ifc file format extension. 

 

These can be imported as native 
SCIA cross-sections. 

These can be imported as 
parametric cross-sections. 
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 Export IFC 

A model in SCIA Engineer can be exported to IFC. Remember that it is the structural model, which is 
exported, as mentioned in chapter 1. To see the model in the way it will be exported, it is therefore useful to 
generate the structural model view in SCIA Engineer. Please pay special attention to the óModeô in which the 
element is generated in the structural model, as mentioned in section 1.2.1. 

 IFC/BIM Properties 

The functionality óIFC propertiesô can be switched on in the Project Data. A group of BIM related properties 
then appears in the properties window. It has two main parts. The first section has advanced options for export. 
The general export settings can be overwritten here for specific elements. The other one is a subgroup 
óAttributesô.  

 

Export options 

The advanced export options are different for different elements, e.g., óProfileô is only there for straight 1D 
members with SweptSolid geometry. The element is exported using the setting in the BIM properties instead 
of by the rules defined in the export dialog. If the value is set to default, that means the element is exported by 
the rules defined in the export dialog. 

ShapeRepresentation and Profile represent the specific export settings for elements as explained in the 
previous section of this manual. 

The IFC Entity can change the object type of the element in the IFC. For instance, a shell is exported as 
Ifcslab by default, but you can choose here to export it as IfcWall. 

Attributes 

Additional information can be attached to an IFC Entity by means of a óPropertySetô. SCIA Engineer support 
the ó*Commonô property sets and their standard properties for all 1D members exported as IfcBeam, IfcMember 
or IfcColumn, all 2D members exported as IfcWallStandardCase of IfcSlab and all general volumes exported 
as IfcWall. This means some additional properties can be assigned and will be visible in the IFC in the 
PropertySet Pset_BeamCommon for beams, Pset_WallCommon for walls etc. 








































































































