
 

Javier Fuentes Quijano1,Pit Siebenaler2, Alexandre Dubor3, Moritz Dörstelmann4. 
1,4 Karlsruhe Institute of Technology (KIT.DDF) 2,3Institute for Advanced Architecture of 

Catalonia (IAAC) 
1,4javier.fuentes@kit.edu 2,3pit.siebenaler@iaac.net 

This research explores the integration of traditional weaving techniques with digital 

design and robotic fabrication to produce architectural willow-jute hybrid elements. By 

addressing the heterogeneous nature of rapidly renewable materials, the study establishes 

an iterative digital-physical workflow, where fabrication constraints influence 

computational models. To balance craft-based intuition with algorithmic control, custom 

design automation tools, fabrication simulations, and a robotic end-effector are 

developed to enhance scalability and feasibility. The system was tested through the 

fabrication of full-scale modules, incorporating different weaving strategies to evaluate 

how fiber placement and geometry affect stability performance. A simplified load test was 

conducted to compare the dimensional stability and stiffness of the components, providing 

early insights into their potential as reinforcement in hybrid construction systems. This 

approach demonstrates how hybrid construction methodologies can transform material 

limitations into design opportunities, advancing sustainable and scalable solutions 

utilizing rapidly renewable natural construction materials. 
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