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Using the Manual
This documentation describes the interfaces integrated in RFEM/RSTAB with Autodesk Revit and
Tekla Structures. Other interfaces are explained in the manuals of the two main programs.
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Hint

Topicality

In addition, you can also use the search
function for the Knowledge Base and
FAQs on our website to find a solution in
the articles.

The high quality standards placed on the
software are guaranteed by a continuous
development of the program versions. This
may result in differences between program
description and the current software version
you are using. Thank you for your
understanding that no claims can be
derived from the figures and descriptions.
We always try to adapt the documentation
to the current state of the software.
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Building Information Modeling
(BIM)
Defining the data of structures with BIM (Building Information Modeling) represents an innovative
approach to the planning, construction and management of buildings. It is characterized by the direct
and continuous availability of high quality, consistent and reliable information on the scope of design,
timing and cost development of a project.
The term describes a concept of digital planning in which all processes related to the life cycle of a
building are connected with each other. This integrating overall process is used to control the planning,
construction, and management of buildings and structural works.
Building Information Modeling is not a standalone technology, but a method that requires the use of
appropriate basic technologies. Examples for this include (in ascending order of effectiveness):
CAD
Object-oriented CAD
Parametric building modeling
Since RFEM and RSTAB are generally based on an object-oriented data model and CAD programs on
a parametric building model, the “Intelligence” of the objects is not lost during the data exchange. This
means that a column, wall, or beam becomes an equivalent object in the CAD program, not just a
collection of lines or surfaces.
When exchanging data between RFEM/RSTAB and the CAD programs, specific structure and load
objects are covered. They are described in the following chapters.
The interfaces with Autodesk Revit and Tekla Structures are automatically integrated in RFEM/RSTAB.
There is an Article in the Knowledge Base section on our website describing the planning process
and the possibilities that BIM has in structural engineering.
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Autodesk Revit
The Dlubal programs RFEM and RSTAB have an integrated interface with Autodesk Revit. It enables
you to directly exchange data between the structural analysis and CAD programs. Basically, the
following procedures are possible:
In Revit, an analytical model is created and, if necessary, supplemented with loads. The complete
model is transferred to RFEM/RSTAB where it is adjusted (adding supports, loads, combination of
load cases, etc.). After the design and optimization of objects, the completed structural analysis is
available. The changes can also be synchronized with the Revit model in an update process.
In Revit, an analytical model is created. An extracted substructure is transferred to RFEM/RSTAB
where supports, loads, combinations, etc. are added. After the design and optimization of the
objects, the structural analysis is complete. The modifications can also be aligned with the Revit
model in an update process.
In RFEM/RSTAB, a structural analysis model is created, designed and optimized. The structural
analysis is completed. The complete model or a substructure is exported to Revit. There the
quantity survey takes place, the production plans are created, etc. Any potential changes can also
be aligned with the RFEM/RSTAB model.
On our Website , you will find general explanations concerning the data exchange with Autodesk
Revit.
Additionnally, a Knowledge Base Article
relevant to planning with BIM.

2.1

presents an example with export settings for Revit that are

Dlubal-Relevant Structural Analysis
Objects in Revit
In Revit, the following structural objects are implemented:
Loadbearing walls, loadbearing ceilings, foundation plates
Beams, columns, struts
Beam systems
Openings
Materials and cross-sections (via conversion files)
Hinges
Support conditions (point, line, surface)
Foundations as a supports or surfaces with elastic foundation
Offsets (eccentricities)
Couplings
Axes and axis descriptions
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Furthermore, the following load objects are implemented:
Load cases, load combinations with partial safety factors as envelope and combination
Single loads, line loads, surface loads (free and dependent, directions in projection and related to a
local system)
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2.2

Data Transfer from Revit to Dlubal
In Revit, the data export to RFEM/RSTAB is started via the [Export model] button.

The export parameters are to be defined in a dialog box that consists of two tabs.
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General Settings

The orientation of the global Z-axis in RFEM/RSTAB can be defined independently of Revit.
Furthermore, it must be specified whether a new model is to be created or an existing model is to be
updated when importing. When updating a model, specific settings can be made for objects. Those
options are available when a model has been opened before starting the import in RFEM/RSTAB.
Offsets defined in the Revit can be displayed as member or surface eccentricities in the RFEM/RSTAB
model.
The option Export release of type fixed controls whether hinges without freedom of movement are
created because rigidly connected members do not require any information on hinges in RFEM/
RSTAB.
For model updates, the new or modified objects can be shown in a Visibility (“Named Partial View”),
which makes it easier to identify the changes.
Crossing lines and members can be connected automatically when importing. This creates a
mechanically connected system that is required for the calculation. However, this also implies particular
changes of the model that make it difficult to align the model with Revit later.
If Rigid and analytical links are imported as members of type “Rigid”, member hinges can be assigned
to them in RFEM/RSTAB.
If user-defined Dlubal parameters exist for the names of materials and cross-sections, they can be used
for the data exchange. For more information about the “Dlubal parameters”, see the description of the
corresponding Dialog Box .

8

www.dlubal.com

2

Autodesk Revit

BIM Interfaces - User Manual

Structural Settings
The Structural Settings tab manages additional import settings.

The data exchange can be limited to the model or load data. This is useful when loads are defined in
one program that the other application does not support.
The automatic calculation of the dead weight (currently not possible in Revit) can be assigned to a
specific load case in RFEM/RSTAB. Revit load combinations can be exported as load or result
combinations. However, Revit load combinations of the type “Combination” are always transferred as
result combinations.
Objects of the types “Single foundation” or “Strip foundation” can be generated in the Dlubal
application either as hinged nodal or line support or as surface with elastic foundation. There are no
foundation objects in RFEM/RSTAB; structural analyses often use simple supports for this purpose. The
spring stiffnesses of the surfaces with foundations are preset and may need to be adjusted in the Dlubal
application.

www.dlubal.com
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2.3

Data Transfer from Dlubal to Revit
In Revit, the data import from RFEM/RSTAB is started via the [Import model] button.

A dialog box appears in which the specifications for the export of the data are to be made. This dialog
box consists of four several tabs.

General Settings

The general settings correspond to those of the import dialog box. However, when exporting the
RFEM/RSTAB data to Revit, the options are reduced to those parameters that are possible for that
direction. When exporting to Revit, only updating the existing model is possible.
Member and surface eccentricities are implemented as offsets in Revit when the corresponding check
boxes have been activated. Optionally, user-defined names can be enabled for Dlubal parameters.
It is necessary to specify whether Revit should create new Levels or whether all heights are to be
referred to Level 0 using the offset.
Optionally, only the components that are listed in the current selection of RFEM/RSTAB can be
transferred to Revit.
Using the option Only members and surfaces, it is possible to transfer only the “raw” data of members
and surfaces and thus disregard the hinges, supports, etc.
When updating the Revit model from RFEM/RSTAB, particular elements can be regenerated, i.e. they
are deleted and recreated. If you want to prevent this, you can use the Update only materials,
thicknesses and sections option to limit the update to the specified parameters. Then the objects
themselves will be retained.
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Structural Settings

If additional loads are defined in RFEM/RSTAB that are not supported by Revit, those loads should not
be taken into account for the export.

Settings for Results
The third tab controls the settings to export the results. Those options require the “Structural Analysis
Toolkit for Autodesk Revit”.

The numerical results of RFEM/RSTAB can be imported with or without displaying the legend. They can
be stored in Revit as a view or as a package in the Results Explorer. The latter is to be preferred.
As Source for Results, it is to be specified which load case, load or result combination is relevant for the
export.
The results of members and surfaces (deformations, internal forces) as well as the numerical results of
the member and surface reinforcements can then be selected individually.

www.dlubal.com
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Use the Model, Analysis, and Load Case filters to access the individual results.
Load combination results (green) are listed separately in the Analysis filter (see the figure below).
In the global package of RFEM or RSTAB (yellow in the Analysis filter), the load case results (green
in the Load Case filter) are contained.
Attention: Additionally, load combination results are contained (red) in the global RFEM-or RSTAB
package (yellow). However, those results originate from a linear superposition of the load case
results by Revit, which is simply based on the combination criteria. Effects from the second-order
analysis or due to nonlinearities are not recognized here!
It is currently not possible to provide result combinations in the Result Explorer.
Reinforcement data (purple) is also available as an extra package under the Analysis filter.
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Settings for Reinforcement
The fourth tab controls the settings concerning the export of the reinforcement. The reinforcement can
be exported from the RF-/CONCRETE Members and RF-CONCRETE Surfaces modules.
RF-/CONCRETE Columns is currently not supported.

When the option Reinforcement into Views is selected, a new view called “3D Reinforcement” will be
created under the entry 3D Views during the import. It shows all reinforcement bars (rebar and mesh
reinforcement) by default.
If there are several design cases in the add-on module, a specific selection can be made via the
[Source of reinforcement] button. When a member or a surface is designed several times in different

www.dlubal.com
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cases and the import is not specified, the reinforcement of numerically the largest design case will be
imported.
The reinforcements that are relavant for the import can be specified in the Surface reinforcements and
Member reinforcements sections.

Requirements and application limits
For the import of the reinforcements, the following is to be observed:
Autodesk Revit 2016 or later versions must be used.
The import is supported in the US (ENU) and German (DEU) interfaces of Revit.
Revit provides “Templates” by default, depending on the selected language and version. The Revit
2019 Structural Analysis-Default (Structural Analysis-Default.rte) for the American (Imperial) interface
and the Construction-Vorlage (BIM_Architektur_und_Ingenieurbau-Vereinfacht.rte) for the German
interface meet the requirements for the import of reinforcements.
As a matter of principle, the “Families” for Structural Fabric Reinforcement, Rebar Bar, Rebar Hook
and Rebar Shape should have been loaded.
For the import of RF-/CONCRETE Members, the following applies:
Import of the Provided Reinforcement of members (member sets and members with node divisions are
currently not supported)
Officially supported cross-section types: Rectangle, Circle
Support of the Rib member type if the connected surfaces have the same thicknesses
Supported anchorage types for stirrups: Straight, Hook, Bend
For the import of RF-/CONCRETE Surfaces, the following applies:
Only the Provided Additional Reinforcement that was manually defined will be imported. This can be
done in the RF-CONCRETE Surfaces Window 1.4 Reinforcement when the Manual definition of
reinforcement areas has been set in the Details dialog box.
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2.4

Settings for Interface
Generally, Dlubal Software and Autodesk Revit use different material and cross-section descriptions. To
exchange data smoothly, a unique assignment must be guaranteed.
When importing or exporting, it is first checked whether the same-named materials or cross-sections are
available in the respective application. If so, they will be used. If this is not the case, the conversion files
(“Mapping Files”) are scanned for an assignment. The defined rules are then applied.
In RFEM/RSTAB, the locations of the conversion files are registered in the Import or Export dialog box,
Detail Settings tab. Those are editable ASCII files in the format *.txt.

Use the button

to customize and adapt those files to RFEM/RSTAB and Revit.

If user-defined parameters for materials and cross-sections are defined in Revit, they are used
preferentially; the specifications of the conversion file are not used.
If the material comparison ("Mapping") is not successful, RFEM/RSTAB can import the material names
and the main characteristics from Revit. Due to the relation between E, G, and ν in RFEM/RSTAB, the
following rules are applied: For ν ≠ 0 in Revit, E and ν are imported. G is then calculated from the two
parameters. For ν = 0 in Revit, E and G are imported.

www.dlubal.com
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The specific weight is calculated with the gravity acceleration of g = 10 m/s2. The partial safety factor
is always given as 1.0.
If the comparison of the cross-sections (“Mapping”) has not been successful, a list with the problematic
sections appears. It makes it possible to assign cross-sections during the export.

Via “Dlubal Parameters”, the Revit objects can be supplied with additional information which
RFEM/RSTAB then interprets accordingly.

Currently, the definition of the following Dlubal parameters is possible:
Dlubal stiffness type “Membrane without tension” for a masonry calculation on walls in Revit
Surface supports for RFEM surfaces also for floor ceilings in Revit
Material and cross-section descriptions (“Mapping”) directly at the material or cross-section in Revit
Member types “Truss” and “Tension”
It is possible to carry out a user-defined renaming of the parameter descriptions depending on the
language. The [Start] button either adds or removes the Dlubal parameters from the Revit project.
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2.5

Notes on Interface
Global Unique Identifier (GUID)
The interface between Dlubal and Revit works internally with so-called Global Unique Identifiers
(GUIDs). Revit assigns a GUID to each object. During the import and export, this GUID is transferred
via the interface and added to the corresponding Dlubal object (member, surface, etc.).
By using GUIDs, you can carry out updates in both directions with only those objects needing to be
updated that are affected by changes. Other objects remain unaffected. This results in a better
compatibility during the data exchange.
Due to the GUID assignment, we do not recommend the Undo function: Since GUIDs are only
assigned by Revit, they are also exchanged when you export from RFEM/RSTAB to Revit. In this way,
objects that have been modified or newly created in RFEM/RSTAB receive new GUIDs in Revit. They
will be yet returned to the RFEM/RSTAB during the export to Revit. If the Undo function is used in
RFEM/RSTAB subsequently, the GUID updates are undone, too. When exporting to Revit again, the
objects can no longer be matched with the GUIDs (old GUID in RFEM versus new GUID in Revit).
Thus, “duplicate” objects are created in Revit.
The comparison requires that each object in Revit has a corresponding counterpart in the Dlubal
application. For example, Revit treats each line support individually. If a line support type is assigned
to several lines in RFEM, duplicates of the line support type are created when exporting to Revit. A line
is assigned to each duplicate. Subsequently, a one to one comparison is possible.
Due to the described functionality of the interface with the resulting modification of the Dlubal model
data, it cannot be ruled out that the results will be deleted. Therefore, it is recommended to export the
model to Revit before the calculation is made. The results can be transferred retroactively in a second
export process.
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Tekla Structures
The Dlubal programs RFEM and RSTAB have an integrated interface with Tekla Structures. It enables
you to directly exchange data between the structural analysis and CAD programs. Basically, the
following procedures are possible:
In Tekla Structures, an analytical model is created and, if necessary, supplemented with loads. The
complete model is transferred to RFEM/RSTAB where it is adjusted (adding supports, loads,
combinations of load cases, etc.). After the design and optimization of objects, the completed
structural analysis is available. The changes can also be synchronized with the Tekla model in an
update process.
In Tekla Structures, an analytical model is created. An extracted substructure is transferred to
RFEM/RSTAB where supports, loads, combinations, etc. are added. After the design and
optimization of the objects, the structural analysis is complete. The modifications can also be aligned
with the Tekla model in an update process.
On our Website , you will find general explanations concerning the data exchange with Tekla
Structures. There is also a PDF document available in which you can find more information on the
Tekla interface.
Additionnally, a Knowledge Base Article
Tekla Structures.

3.1

i.a. presents some functions for BIM-oriented work with

Dlubal-Relevant Structural Analysis
Objects in Tekla
In Tekla Structures, the following structural objects are implemented:
Loadbearing walls, loadbearing floor slabs, foundation plates
Beams, columns, struts
Openings
Materials and cross-sections (via conversion files)
Hinges
Support conditions
Couplings
Axes and axis descriptions
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Furthermore, the following load objects are implemented:
Load cases (Tekla “load groups”)
Concentrated loads, line loads, surface loads

www.dlubal.com
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3.2

Data Transfer from Tekla to Dlubal
In RFEM/RSTAB, the data import from Tekla Structures is started via the [Direct Import] button.

There are two options for importing data.

1. Physical Model
The model is imported as it is represented in Tekla. Information such as supports, hinges and loads is
not transferred. This physical model is usually not a valid mechanical model in which all elements are
connected in points. Thus, elements whose center lines do not meet in a point or line are not connected.

2. Analytical Model
In Tekla Structures, it is also possible to create an analytical model. There are many ways to transform
the physical model into a mechanically correct analytical model. Eccentricities, closely spaced nodes
or missing connections can be considered e.g. by rigid couplings. The adapted “line model” refers to
the defined axis positions. In addition, Tekla Structures provides the possibility to enter support
conditions, hinges, as well as loads, load cases, and load combinations.
RFEM/RSTAB imports all this additional information. Loads can be troublesome because the loads and
combinations of Tekla Structures do not necessarily match the RFEM/RSTAB loads. Therefore, the
import is currently limited to standard loads and basic load combinations. A general recommendation
is to commit the loads to the structural analysis software. Dlubal does not currently import any design
criteria from Tekla Structures.

Equal cross-sections are summarized by default in RFEM/RSTAB under one cross-section number. If the
model is expected to be summarized “by set of members”, a separate cross-section can be created for
each set of members.
The orientation of the global Z-axis is always defined “Upwards” in Tekla Structures. Optionally, the
elements can be mirrored about the individual axes of the global coordinate system.
The analytical model in Tekla Structures uses Rigid links to mechanically connect members.
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RFEM/RSTAB recognizes those special couplings and converts them to the corresponding Coupling
member type.
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3.3

Data Transfer from Dlubal to Tekla
In RFEM/RSTAB, the data export to Tekla Structures is started via the [Direct Export] button.

A dialog box appears in which the specifications for the export of the data are to be made.

Optionally, you can Overwrite an existing model or Append attachments to it. Alternatively, it is
possible to Update the model including the load data; the Update options provide specific
requirements for coordinates, materials, etc. During the update, new objects can be added, or deleted
objects can be removed to synchronize the data.
If an existing model is overwritten or supplemented, the elements can be mirrored about the axes of the
global coordinate system.
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Optionally, the internal forces of current view can be selected for the data transfer, for example to
export the layout of connections. The export automatically filters the maximum and minimum internal
forces at the end of the members or sets of members and writes them into the Tekla database. Tekla
users can make use of this information when selecting available components from the Tekla Structures
library.
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3.4

Settings for Interface
Generally, Dlubal Software and Tekla Structures use different material and cross-section descriptions.
To exchange data smoothly, a unique assignment must be guaranteed.
When importing or exporting, it is first checked whether the same-named materials or cross-sections are
available in the respective application. If so, they will be used. If this is not the case, the conversion files
(“Mapping Files”) are scanned for an assignment. The defined rules are then applied.
In RFEM/RSTAB, the locations of the conversion files are registered in the Import or Export dialog box,
Detail Settings tab. Those are editable ASCII files in the format *.txt.

Use the
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button to customize and adapt those files to RFEM/RSTAB and Tekla Structures.
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Parametric I-sections that were created individually in the Dlubal application are automatically
converted into corresponding parametric I-sections when exported to Tekla Structures.
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In principle, any particular cross-sectional shape can be transferred if the corresponding shape exists in
the cross-section libraries of both applications. RFEM/RSTAB and Tekla Structures use conversion files
that control the assignment of the corresponding descriptions. In this way, e.g. cold-formed sections can
be transferred.
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