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8. Aring of radial buttresses

9. Swelling curve of the outer dome
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Abstract

B Revisiting khashkhashi’s Definition and Structural Role in
the Design of Detached Double-shell Pyramidal and Cone-
shaped Domes, the Historical City of Kashan

Hadi Safaeipour
Assistant Professor, Faculty of Architecture and Urban Planning, Shahid Beheshti University

Parisa Moazeni
Master’s Degree in Restoration of Historical Monuments and Urban Fabrics, Faculty of Architecture
and Urban Planning, Shahid Beheshti University

Stiffeners, known as khashkhashi in Farsi, are structural elements positioned within
the interspace of double-shell domes. While prior studies have focused on stiffeners
in onion-shaped double-shell domes, limited research has examined their role in
pyramidal or cone-shaped double-shell domes, referred to as rok domes in Farsi. This
article addresses this gap by (1) providing a comprehensive definition of stiffeners
in detached double-shell rok domes through an analysis of their morphology and (2)
identifying their structural role within this dome type. The historical city of Kashan
was selected for this study due to the significant number and variety of rok dome
cases. Ten cases, located both within and beyond Kashan’s historical city walls, were
chosen for examination. In the initial phase, six examples documented in monographic
research, which allow for direct field observation and demonstrate a variety of
khashkhashi combinations and designs, were selected. Subsequently, data on the
architectural design and structural characteristics of khashkhashi in these selected
cases were gathered through direct observation, field surveys, and supplementary
library and archival research. In the third stage, a three-dimensional model of the
stiffener structures was created using advanced architectural drawings to facilitate
comparative analysis. Finally, applying a descriptive-analytical method, the study
compares khashkhashi designs based on quantity, position, dimensions, shape, and
construction techniques. This approach introduces a revised definition of khashkhashi
in rok domes, highlighting three distinct structural forms that fulfill varied roles.
Unlike onion-shaped double-shell domes, where khashkhashi often function as
buttresses, rok domes predominantly function as stiffeners for the dome’s neck and
outer shell. These findings enhance the understanding of khashkhashi structural
behavior, specifically in rok double-shell domes, and are not directly applicable to the
analysis of individual cases.

Keywords: khashkhashi, double-shell dome, historical structures, Iranian architecture.
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