
IFC-Driven Code_Aster
Analyses for Buildings

Ioannis P. Christovasilis
Lorenzo Riparbelli

ProNET Meeting
May 20, 2021



Aether Engineering

• Engineering & Software Company in Florence, IT

• Code_Aster users from day 1 ( > 5 years)

• Structural - Civil and Mechanical Sector
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Aether Engineering

• YouTube channel with Tutorials and How-to Videos

• GitHub repository with all files to run CA



• Need for a data schema that covers the specific 
aspects of buildings;
a layer of abstraction above the typical layer of a 
finite-element analysis pipeline
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• Need for a data schema that covers the specific 
aspects of buildings;
a layer of abstraction above the typical layer of a 
finite-element analysis pipeline

• Need for BIM … Building Information Modelling

• Use IFC, the established openBIM ISO standard, 
for the description of the building data

IFC-Driven Code_Aster
Analyses for Buildings

openBIM -> vendor-agnostic / libre / collaboration



Industry Foundation Class - IFC:

• Developed by buildingSMART International (bSI)

• Provides a complete set of data models for the 
description of building assets in all needed 
disciplines of the Architecture, Engineering and 
Construction (AEC) Sector

• It includes entities specific for Structural 
Analysis!!
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• Present some of the fundamental Open Source 

projects related to the IFC format and to the 

structural engineering domain

• Blender and the BlenderBIM Add-on

• ifc2ca: IFC-To-Code_Aster

• adapy: Assembly for Design and Analysis

IFC-Driven Code_Aster
Analyses for Buildings
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Structural Workflow with Code_Aster

• Traditional FEM Pipeline

• openBIM Structural Pipeline
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Blender and the BlenderBIM Add-On

• OS software
for CG artists

• Scene, Tree view,
CAD components

• Scriptable with 
Python

• Add-ons as “extra” 
tools within the 
general platform 
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Blender and the BlenderBIM Add-On

• Started in mid 2019 
by Dion Moult

• A general-purpose 
IFC authoring tool

• IFC I/O based on 
IfcOpenShell
by Thomas Krijnen
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Blender and the BlenderBIM Add-On

IFC Structural Analysis Models



Blender and the BlenderBIM Add-On

IFC Structural Load Cases



Blender and the BlenderBIM Add-On

IFC Structural Members
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IFC Profiles / Sections



Blender and the BlenderBIM Add-On
IFC Profiles / Sections



Blender and the BlenderBIM Add-On
IFC Structural Connections



Structural Workflow with Code_Aster

• openBIM Structural Pipeline
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✓ I/O with a Blender 
Agnostic Python 
Library 
ifcopenshell.api



Structural Workflow with Code_Aster

• openBIM Structural Pipeline

MED FILE

COMMAND 
FILE

CA

RMED 
FILE

RESULT 
FILE

IFC FILE IFC2CA

✓ I/O with a Blender 
Agnostic Python 
Library 
ifcopenshell.api

✓ Native handling of 
IFC files

✓ Specific editing of 
parts of an IFC file 
within a Usecase



Structural Workflow with Code_Aster

• openBIM Structural Pipeline

MED FILE

COMMAND 
FILE

CA

RMED 
FILE

RESULT 
FILE

IFC FILE IFC2CA

IFC-To-Code_Aster

MED FILE

COMMAND 
FILE

▪ A static python script for Salome with 
a model-specific ifc-json file

▪ A model-specific command file for 
Code_Aster

▪ Started in 2020 by Ioannis Christovasilis



IFC-To-Code_Aster
Portal_01 Example
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IFC-To-Code_Aster
Grid_of_beams Example

30x60 
rectangular 
section

20x30 
rectangular 
section
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Structural Workflow with Code_Aster

• openBIM Structural Pipeline

MED FILE
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FILE

CA
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RESULT 
FILE

IFC FILE IFC2CA

Adapy - Assembly for Design and Analysis

• Released in 2021 by Kristoffer Andersen 

• A python package that focuses on interoperability 
between IFC and various Finite Element formats



Adapy - Assembly for Design and Analysis

Various representations of structural 
elements in a unified way [1D, 2D, 3D]



Adapy - Assembly for Design and Analysis

Commercial and OS solvers in a unified way 
[CalculiX, Code_Aster, Abaqus, Sesam]



Adapy - Assembly for Design and Analysis

Docker container 
and use with 
Jupyter Notebook



OSArch Organisation
Website - osarch.org



OSArch Organisation
Wiki - wiki.osarch.org



OSArch Organisation
Community - community.osarch.org



OSArch Organisation
Learning - learn.osarch.org



Thank you!

• BlenderBIM: https://blenderbim.org/

• IfcOpenShell: https://github.com/IfcOpenShell/IfcOpenShell

• adapy: https://github.com/Krande/adapy

• OSArch: https://osarch.org/

https://blenderbim.org/
https://github.com/IfcOpenShell/IfcOpenShell
https://github.com/Krande/adapy
https://osarch.org/

