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Design

Grammar-based Conceptual Design 

for networks of complex,  parametric

geometries 

• Multi-objective driven top-down 

decomposition of girders

• Heuristic, generative bottom-up

generative assembly

Manufacturing 

Optimized structural design and 

production process for outstanding

structural properties

• Principal stress trajectory 

oriented, homogenized path 

planning for optimal utilization of 

carbon fibres

• Manufacturing process geared 

towards efficiency and robustness

Graph grammars simulating assembly

Voidness

#l2: Shortest Line 

minArea

minArea

Shape grammars simulating decomposition

#m1,#l2,`random(0.5,0.7)

Shape Grammar       →      Graph Product Model    →  Parametric Geometry   →    Analysis-aware path generation →    Manufacturing Experiments

Outlook

• Processing variable 3d bridge

models with grammars

• Automated reasoning strategies

for grammars

• Completly automated generation

of printing paths respecting

manufacturing boundaries

Digital Design and 

Manufacturing

• Sophisticated digital process 

chain from development to 

production

• Development of Ultra high 

performance carbon short fiber 

reinforced concrete tailored 

towards application in 3D printing
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