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Abstract 

Over the last few decades, the design of freeform structures has undergone a radical change: powerful 

computational tools within parametric environment associated with digital fabrication techniques are 

pushing the boundaries of architecture towards bold solutions. The digital process can be defined, from 

concept to fabrication, to optimize the design taking into account structural and fabrication 

requirements. In this context, the optimization of processes can assure good structural behavior while 

minimizing amount of material, and allow a time-effective fabrication. 

The present work proposes a digital workflow for a shell in compression. The design process starts 

with the form-finding phase, which generates a hanging model. Through the interoperability of digital 

tools within parametric environment, optimization of the shape and structural analysis were carried out 

in order to investigate its behavior. The resulting surface is subject to tessellation, planarization of its 

cells, in order to fulfill fabrication constrains, and the 3D generation of panels composing the thickness 

of the structure. In order to accomplish an easier assembly process a hypothesis of a puzzle-like 

connection system is developed.  

The whole process provides a guidance for the design of freeform shell by the creation of a 

“customized” digital workflow implemented by digital fabrication techniques for the realization phase.  

References 

[1]  T. Van Mele, A. Mehrotra, T. Mendez Echenagucia, U. Frick, J. Ochsendorf, M. Dejong and P. 

Block, “Form finding and structural analysis of a freeform stone vault,” in Spatial Structures in the 

21st Century: Proceedings of the IASS Annual Symposium 2016, Tokyo, Japan, September 26-30, 

2016, K. Kawaguchi, M. Ohsaki, T. Takeuchi (eds.). 

[2]  M. Weizmann, O. Amir and Y. J. Grobman, “Topological interlocking in architectural design”, in 

Emerging Experience in Past, Present and Future of Digital Architecture, Proceedings of the 20th 

International Conference of the Association for Computer-Aided Architectural Design Research in 

Asia CAADRIA, Hong Kong, 2005, Y. Ikeda, C. M. Herr, D. Holzer, S. Kaijima, M. J. Kim. M, A, 

Schnabel (eds.), pp. 107-116. 

[3]  A. Tedeschi, AAD_Algorithms-Aided Design, Le Penseur, 2014. 


