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This study explores the architectural potential of binder-free, 3D-printed masonry vaults 

constructed from interlocking clay voussoirs, combining digital form-finding, bio-inspired 

tessellation, and robotic post-processing. Building upon a prior investigation into 

interdigitated edge geometries informed by epidermal cells of Arabidopsis Thaliana, a 

novel workflow is developed to address the dimensional unpredictability of viscous clay in 

additive manufacturing. A compression-only funicular geometry was optimized through a 

generative loop involving Karamba, Kangaroo, and Galapagos. The resulting shell form 

was tessellated into stress-aligned, expanded-edge voussoirs and fabricated with Liquid 

Deposition Modelling. To resolve edge imprecisions inherent in clay extrusion, a robotic 

post-processing system was implemented. The interlocking system’s performance was 

evaluated through both full assembly and staged disassembly, revealing emergent 

structural behaviours such as distributed force transmission through a larger span of 

voussoirs not only in perpendicular to the force flow but also in lateral direction. This 

preliminary study underscores the potential of two opposite manufacturing methods 

working in confluence that resolve into novel architectural and structural behaviors.  

Keywords: Vault Structure, Robotic Fabrication, Clay 3D Printing.

Volume 2 – Confluence – eCAADe 43 | 119



120 | eCAADe 43 – Volume 2 – Confluence



Volume 2 – Confluence – eCAADe 43 | 121



122 | eCAADe 43 – Volume 2 – Confluence



Volume 2 – Confluence – eCAADe 43 | 123



124 | eCAADe 43 – Volume 2 – Confluence



Volume 2 – Confluence – eCAADe 43 | 125



. 

126 | eCAADe 43 – Volume 2 – Confluence



Volume 2 – Confluence – eCAADe 43 | 127

https://doi.org/10.1680/coma.12.00033


128 | eCAADe 43 – Volume 2 – Confluence


