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ABSTRACT

Aims: The study of natural shells has long been considered by architects. This research
focuses on investigation and recognition of "Rotationally Symmetrical Synclastic" shells
(RSS shells). It aims to promote and introduce the structural capabilities of RSS shells in
architecture in order to promote the use of the bird eggshell pattern in nature.

Materials & Methods: The research method is mixture of the descriptive-analytical and
the comparative methodology; with the use of the primary sources, MATLAB analytical
software, and parametric analysis of the optimality of bird eggshell surfaces as examples
of natural RSS shells. The research method is set to introduce how to use the optimal
and functional capabilities of these surfaces in architecture.

Findings: First, an introduction of RSS shells and their morphology is presented with an
emphasis on bird eggshells. Next, the issue of bird eggshell optimality and the usability
of optimal forms and structures of these shells in architecture is discussed. Finally, after
interpreting and analyzing the data, a parametric analysis of the optimality of eggshell
surfaces was carried out, which informed the use of similar RSS shells in architecture.
Conclusion: By using digital analysis tools in parametric modeling of bird eggshells,
more optimal RSS shells can be achieved in contemporary architecture. Shells with
minimal materials and the ability to run faster and easier than other shells, which can be
suitable coverings for large spans.
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