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Description 

Results of fire protection planning include requirements for the fire resistance of building elements or the combustibility of 

building materials. To store and exchange fire safety information in Ifc models, a Fire Safety Requirements property cata-

logue [1] has been developed and published on the buildingSMART Data Dictionary. In practice, the information must be 

manually attributed to the model elements. Studies on workflows within the planning discipline showed that automation 

could be achieved through rule sets for fire safety requirements based on information about adjoining rooms and the clas-

sification of the dividing building element. When it comes to complex buildings, deviations from general rules or legal fire 

protection requirements can be mapped by cascading, increasingly specific rules. To apply those rules, a data structure 

that stores neighborhood graphs of spaces is advantageous. There are strong indications that these data structures are 

suitable for other fire safety use cases, e.g. fire simulation or evacuation. 

The goal is to create an environment for testing workflows and conducting further research on fire safety use cases in BIM 

within Blender. Blender has been chosen because of existing addons for handling Ifc-models (Bonsai [2]) and fire simulation 

models (BFDS [3]) for Fire Dynamics Simulator (FDS). Further, it offers Python scripting and a visual programming approach 

called geometry elements. The created environment must primarily implement functionality to generate space topology 

graphs from Ifc models, with the ability to integrate boundary-building elements as additional nodes. It should provide fea-

tures to store information preferably in valid Ifc models and to select or filter elements or element classes from input or 

output. A second obliged feature is the possibility to group spaces into compartments as another spatial structure that also 

can be represented by a topology graph.  

At last the created environment should show the ability to create the FDS-model geometry for fire simulation by selected 

parts of a topology graph based on the ifc geometry information of the nodes. 

 

Task 

• Familiarize with Blender and the mentioned addons and Introduction to fire safety workflows and fire simulations 

• Implement or Integrate topology graph data structures into environment (e.g. Topologic [4]) 

• Implement features to generate, manipulate and store topology graphs 

• Implement features to define geometry models for fire simulation 

• Provide access to functionality through GUI, visual programming and python scripting 

• Showcase the functionality of environment with an example model and fire simulation. 

 

Supervisor 

Dr. Manuel Kitzlinger, Professorship of Fire Science and Engineering, manuel.kitzlinger@tum.de  
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