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Surface stackability, the property of surfaces to be decomposed into stackable components (essentially, ge-
ometrically similar panels), is largely unexplored; previous related work can be found in [1]. We develop a
mathematical framework as well as computational design tools for freeform surface stackability, unlocking the
potential for advanced digital fabrication workflows such as hot blade cutting, as well as optimizing the logistics
of packing, transportation and efficient material use in architecture. To achieve this, the relationship between
local surface properties and volumes is explored, such as curvature variation and volume sectional curvature,
surface curves and volume foliations, etc. We identify minimizing paths for curvature variation to define surface
direction/cross fields for discretization and optimization. Several methods for rationalizing freeform surfaces
are examined for optimal stackability search, and different settings are considered: enforcing smoothness and/or
boundary matching along elements, stacking adjacent or non-adjacent elements, flipping elements, introducing
auxiliary slices for better stacking, etc. We formulate an optimization problem to enhance stackability, consider-
ing objective functions like total volume and curvature variation. Constraints include fabrication considerations
as well, e.g. panel regularity and consistent similarity between consecutive panels.

Figure 1: Freeform surface; from deployed state to stacking configuration.

A core problem of both geometric and architectural interest is the study of special classes of surfaces that
are relevant in the context of stackability, including ruled, developable, periodic and Weingarten surfaces. We
examine how particular geometric properties can be taken advantage of to facilitate the search and design of
systematic stackability-aware surface rationalization workflows. This leads to the design of a variety of surface
examples that are stackable by construction, suitable for later manufacturing.

Figure 2: Example: tangent developable surface (with constant thickness), stackable along isoparametric curves.
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