TUTORIALS
BIM Workflow in Advance Design

About GRAITEC Tutorials
GRAITEC technology evolution is driven by years of practical experience and combined
with user feedback to provide the most intelligent and effective structural, BIM and design
workflows possible.
GRAITEC Tutorials are provided as a free resource designed to guide users in the best
practice methods of applying GRAITEC software, add-ons and industry solutions to speed
up, enhance or automate everyday process.
GRAITEC Tutorials are written as illustrated step by step walk-throughs and assume a
certain level of industry experience in the given subject matter or know-how with the
related software.
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GRAITEC Tutorial – BIM Workflow in Advance Design
This tutorial describes a complete BIM Workflow using the Reinforced Concrete BIM Designers in Advance Design.

The Advance BIM Designers app used on top of Advance Design, GRAITEC’s versatile FEM calculation software,
allows you to easily design footings, columns and beams. The most important advantage is the synchronization from
and into Advance Design.
The goal of this tutorial is to calculate all the footings, beams and columns in the “Batiment beton” sample model
available in Advance Design.
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Part 1: Footing Assumptions in Advance Design
After defining loads and the model geometry, you can start assigning common assumptions between Advance Design
and Advance BIM Designers.
In this tutorial we will start with the footings, whose equivalent in Advance Design is represented by the supports.

Because in Advance Design foundations are modeled as boundary conditions through punctual or linear supports, the
actual footing design is automatically integrated in BIM Designers:
•
point supports modeled in Advance Design correspond to isolated footings in Advance BIM Designers;
•
linear supports modeled in Advance Design correspond to continuous footings in Advance BIM Designers.
Prior to the individual design of each structural element in Advance BIM Designers, several preliminary settings will be
made so as to obtain correct models, with the desired structural assumptions.
From Advance Design, it is possible to set the footing type, geometry properties, or BIM Designers template.

Footing Type
We can use the BD Template option to assign different footing types before transferring the element to Advance BIM
Designers.

Footing Dimensions
Defining footing dimensions in Advance Design is a good method of imposing the geometry for all footings, because
these defined footing dimensions will be automatically transferred to Advance BIM Designers.
For an isolated footing, the user can define the length/width and total height; for a continuous footing, the width and
the total footing height can be defined.
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BIM Designers Template
If you’re not entirely new to working in Advance BIM Designers, then you might already have some predefined
templates, containing all the necessary assumptions. You can assign the BIM Designer Template in the designated
field from the element’s properties.

A great way to assign assumptions available only in Advance BIM Designers to all elements is loading a template that
will automatically impose the desired options.
The following situations can occur:
if the same information can be found both in the template file and in Advance Design, the information from
Advance Design will be transferred to the footing assumptions;
•
when none of the elements has a template assigned, only the information from Advance Design is synchronized,
and all other assumptions are set to default.
Template files can be created in the Advance BIM Designers standalone modules and are country-dependent. This
means that the same localization must be selected for the template and in Advance Design (otherwise, the template
file will not be available for loading).
•

The BIM Designers template can also be assigned to a multiple selection of supports.
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Part 2: Column and Beam Assumptions in Advance Design
In the case of columns and beams, information such as geometry, material, concrete assumptions, etc. is
synchronized when transferring the elements to Advance BIM Designers.

Geometry and Material

Element geometry and material assumptions are transferred from and into Advance Design when the element is
synchronized with Advance BIM Designers.
If the geometry of a column is modified in Advance BIM Designers, the user can choose to also modify it in Advance
Design, or keep the changes locally.
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If the changes are applied to the Advance Design model, the FEM results will be invalidated; the user must redo the
FEM calculation and update the Advance BIM Designers models with the new results.

Concrete Design Assumptions
The BIM Designers Template option is also available for columns. Pay attention that the assumptions defined in
Advance Design have priority when it comes to information transferred to BIM Designers.
Other information synchronized with Advance BIM Designers includes the confinement constraints, steel ductility class,
assumptions for the stress-strain law for reinforcement, concrete covers, fire assumptions and other assumptions that
have a correspondent in Advance BIM Designers.
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In addition, global information that is only available in Reinforced Concrete Calculation Assumptions is transferred to
all elements designed in the Advance BIM Designers.

Part 3: FEM Calculation
After defining the geometry, all necessary assumptions and loads, the model can be calculated. If any errors/warnings
are displayed during calculation, it is recommended to have them fixed before starting individual structural elements
design in Advance BIM Designers.
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Opening an Element in Advance BIM Designers
After the calculation is done, you can either export one element at a time to Advance
BIM Designers standalone or design the elements in Advance BIM Designers
embedded in Advance Design.
Opening an element in Advance BIM Designers, or exporting it to the standalone
version is quickly performed by accessing the contextual menu and selecting:
•

Export to BIM Designers (opens the element in Advance BIM Designers
standalone),
or

•

Open with BIM Designers (opens the element in Advance BIM Designers
embedded in Advance Design and allows you to switch between elements at any
time).
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When designing elements in BIM Designers embedded in Advance Design, your
working mode changes to Design in the Pilot. The new Design mode has the same
system organization as the descriptive and analysis model.
The Pilot also offers the possibility to browse through the various structural elements
and open the Advance BIM Designers workspace by double-clicking on an element
or selecting Open from the contextual menu accessed by right-clicking on an
element.
Each individual element has an associated design file created by default in the
corresponding design folder, with a .gtcx extension and its corresponding name
(including the structural type and element ID).

The following options are also available in the contextual menu:

•
•
•

Open – opens the element in Advance BIM Designers embedded in Advance
Design;
Purge – deletes the associated .gtcx files for a single or multiple element
selection in the Pilot;
Update – synchronizes the information from the BIM Designers model with the
information from the associated element in Advance Design.
Note:

•

If it is the first time when the element is opened in Advance BIM
Designers, a new model (design file) will be created for it. Otherwise,
the previously created model is overwritten.

Update & Calculate – synchronizes (see the note above) and also calculates
the element in Advance BIM Designers.
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Part 4: Geometry and Calculation Assumptions
The geometry and design assumptions for every element opened in Advance BIM Designers (information transferred
from Advance Design) can be adjusted.
Moreover, many reinforcement assumptions can be assigned to the element to be further taken into account in the
calculation process, in order to automatically obtain the necessary reinforcement cage.

Advance BIM Designers in Advance Design also offers the possibility to adjust some of the elements’ structural
properties. For example, if at some point the footing type needs to be changed (e.g., by modifying the shape of the
pedestal from rectangular to circular), this can be done directly from Advance BIM Designers.
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Part 5: Load Synchronization from Advance Design
The first time the model is synchronized, efforts are automatically transferred from Advance Design to Advance BIM
Designers. If the FEM analysis is performed again, the efforts need to be resynchronized (only if the user considers
the new set of efforts will affect the design of the element).
The synchronization can be done in two ways:
•
•

by using the Update option from the contextual menu in the Pilot, which will update (reset) the entire model,
losing all changes you have made for it in Advance BIM Designers;
by using the Reset all loads option, which will synchronize only the efforts from Advance Design to Advance BIM
Designers.

Efforts for Footings
Two types of footings can be designed in Advance BIM Designers: isolated and continuous (strip) footings. Their
corresponding efforts are transferred from Advance Design to BIM Designers.

15

GRAITEC ADVANCED TUTORIALS`

In Advance Design, the efforts in supports are displayed in the global coordinate system; in Advance BIM Designers,
efforts are related to their local coordinate system, and therefore they are transferred in accordance with the sign
convention for efforts in Advance BIM Designers.

Efforts on Columns
In the case of columns, the top and bottom “torsors” obtained after the FEM calculation in Advance Design are
transferred to Advance BIM Designers. The efforts can be easily displayed in the Loads and combinations dialog or
directly in the 3D model, in accordance with the visibility settings set for loads.
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Efforts on Beams
The efforts on beams are transferred in every mesh point, in order to have a similar diagram of efforts between
Advance Design and Advance BIM Designers (some differences may appear when the mesh size is too big).

The efforts from every node and every load case are transferred to Advance BIM Designers (the shape of the diagram
in Advance BIM Designers is similar to the one from Advance Design).
You can see the efforts in Advance BIM Designers in Loads and Combinations > Punctual loads > Internal efforts.
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Part 6: Combinations
Combinations need to be generated before an element is calculated. This is done as easily as in the standalone
version. If the combinations are not generated by the user, the program generates a default set of combinations taking
into account the model’s load cases when the element is calculated.
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Part 7: Calculating and Editing Reinforcement
Once the combinations, geometry and assumptions are defined, the element can be designed. If no combinations
were previously defined, a set of default combinations is generated.
When the element is calculated, a theoretical reinforcement diagram is calculated. This diagram, together with all the
reinforcement assumptions imposed before calculation, is the basis for generating a reinforcement cage.
Automatically generated reinforcement can be manually modified. You can add supplementary reinforcement bars,
modify the diameter of the bars, spacing, hook lengths and angle, etc.
For example, for a column, the automatically generated reinforcement is 4 longitudinal bars with a 20 diameter mm
and transversal reinforcement with a 6 mm diameter.
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Part 8: Post processing – Reports and Drawings
Two very useful outputs can be generated in Advance BIM Designers: reports and drawings.

A report can be generated in PDF or DOC format, to satisfy the necessity of various type of users.
You can preview a report, generate it in your preferred format, or create a new personalized report from scratch or by
editing an existing template, using the powerful Report Designer tool.
Drawings can be printed or saved directly, to be further edited using a CAD software (which works with the .dwg/.dxf
design file format as native files).
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Useful links and information
We hoped you enjoyed this tutorial. We welcome all feedback and new/improvement suggestions.
To contact your nearest GRAITEC office or Partner, click here.

To download a free trial, read more information or purchase any product mentioned in this tutorial please visit Graitec
Store.

Products featured in GRAITEC Tutorials
Add-ons
PowerPack for Revit

®

Productivity add-on pack for Revit with tools for Architectural, Structural and MEP Designers.

PowerPack for Advance Steel

®

Productivity add-on pack for Autodesk Advance Steel with a range of specific tools to boost capability, productivity and efficiency.

BIM Connect for Revit
Connected BIM workflows supporting advanced model and information synchronization and typical industry standards.

Industry Solutions
Advance BIM Designers
A broad collection of advanced industry solutions for automating structural steel and concrete BIM and design-to-detail workflows.

Steel Structure Designer (Part of the Advance BIM Designers Structural Collection)
A powerful all-in-one building creator capable of configuring a wide variety of structures, from multi-story to simple portal frames in minutes.
®
Integrated into Autodesk Advance Steel and Graitec Advance Design, the Steel Structure Designer is a perfect companion for any busy design
office.

Stair & Railing Designer (Part of the Advance BIM Designers Steel Collection)
®

Fast and flexible stair and railing modelling ranges for Autodesk Advance Steel.

Steel Connection Designer (Part of the Advance BIM Designers Steel Collection)
Design steel connections to Eurocodes, directly in Advance Design or as a standalone solution.

Reinforced Concrete BIM Designers (Part of the Advance BIM Designers Concrete Collection)
Design-driven reinforcement calculation and automated 3D modeling and documentation production for concrete columns, beams and footings.

Products
Advance Design
Advanced finite element meshing and analysis for AEC projects delivering intelligent BIM connectivity and bi-directional links with Autodesk
®
Revit .

®

Advance Workshop
Advanced steel production management solution for steel fabricators needing to control, manage and automate project routing, tracking and
production in mixed CNC machine, HMI and general workforce environments.

Advance Workshop DSTV Viewer
Dedicated viewer for DSTV NC fabrication files with export capabilities.
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