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This paper explores the use of irregular small-scale pebbles in constructing dry-fit, 

topological interlocking structures through digital stereotomy. Rooted in the traditional 

elegance of masonry without fastening materials, the study builds on the shift from 

handcrafted stonework to computational design and subtractive fabrication. By 

leveraging advancements in CAD/CAM technologies and CNC milling, the research 

redefines digital stereotomy as a flexible, sustainable material system. Inspired by 

Abeille’s Flat Vault, which employs repetitive tetrahedral geometries, the study 

introduces parametric porosity to minimize material waste while preserving interlock 

through varied contact surfaces. These porous configurations not only maintain structural 

integrity but also improve environmental performance by enabling airflow and light 

transmission. A custom algorithm processes nonstandard, 3D-scanned pebbles, 

generating interlocking geometries tailored to each stone’s unique form. The design 

process begins with truncated tetrahedrons and adapts to available digital stone stocks, 

integrating structural analysis and optimization based on mesh data. This approach 

addresses sustainability in construction by giving natural stones a renewed lifecycle 

through precise, efficient fabrication. Ultimately, the study positions digital stereotomy as 

a bridge between natural material aesthetics and advanced structural functionality, 

offering innovative potentials for small-scale architectural applications. 
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