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Identification of methods for creating spatial proportions in dome chambers is one of the fundamental
issues in Iranian architectural studies. The purpose of this research was to discover the hidden proportional

patterns in the interior space of square-planned religious dome chambers and to analyze the role of visual 4

elements in establishing spatial balance. The study was qualitative-exploratory and based on geometric g
analysis, field observations, and semi-structured interviews with traditional architects. The findings =
indicated that the height of the inner dome in many cases corresponds to the height of a pentagon proportional s
to the plan dimensions, and that horizontal elements such as inscriptions corresponding with the boundaries :“
of the spatial cube play a key role in creating spatial balance. These results, while revealing the hidden §

geometric system, also demonstrate applicability in contemporary architectural design.

Keywords: hidden pattern; dome chamber proportion; horizontal inscription; spatial cube; pentagonal

system

Introduction

InIslamic-Iranian architecture, dome chambers, as the central core of religious spaces, play afundamental
role in creating visual and spatial balance. Previous studies indicate that achieving harmonious proportions
in these spaces requires the utilization of geometric principles and hidden patterns (Ardalan, 2001; Pirnia,
2006; Navai & Haji-Ghasemi, 2011). Furthermore, examining historical case Studies demonstrates that
specific elements such as the interior height of the dome (ahiyaneh), the exterior dome, the spatial cube,
and the placement of inscriptions have a determining role in creating a sense of spatial balance and harmony
between the plan form and the dome form (Soltanzadeh & Montazer, 2018; Rahimnia et al., 2022).
Nevertheless, existing research has rarely analyzed the pentagon, spatial cube, and placement of horizontal
elements simultaneously, and there is insufficient evidence to explain the geometric system in shaping the

interior space of dome chambers.
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Problem statement

Considering the importance of geometric and visual proportions in designing dome chambers, the
present study addresses the following question: “which geometric systems are the dome chambers which
were designed to create a sense of spatial balance based on? and which spatial and visual elements have
architects made use of to achieve these proportions?” In this study, the research variables include the interior
height of the dome (@hiyaneh), the spatial cube, placement of inscriptions, and pentagonal proportions. The
target population of the research consists of traditional architects and architecture students experienced in

spatial analysis, and the study context includes historical dome chambers in Iran following the Razi, Azari,
and Isfahani styles.

Type and necessity of the Study

This research is of a qualitative-exploratory type and analyzes hidden patterns in the spatial proportions
of dome chambers through data collected from written sources, field observations, and semi-structured
interviews with traditional architects. The necessity of thisresearch lies in the fact that a precise understanding
of geometric systems and spatial element placement can contribute to the revival of authentic principles of
Islamic-Iranian architecture and provide a framework for contemporary design.

Research Hypotheses

The interior height of the dome (@hiyaneh) is adjusted according to the height of a pentagon corresponding
tothe plan dimensions toachieve spatial balance.

Rationale: Case studies indicate that many dome chambers set their interior height in relation to
pentagonal ratios of the plan, and this geometric system creates a sense of balance and spatial harmony
(Ardalan, 2001; Navai & Haji-Ghasemi, 2011).

Horizontal elements within the dome chamber, especially inscriptions, play a primary role in creating
spatial balance when placed in specific geometric positions.

Rationale: Inscriptions and other horizontal elements, in addition to their decorative function, act as
tools to organize the spatial cube and create visual equilibrium throughout the dome’s height (Rahimnia et
al., 2022; Hayati & Nafchi, 2024).

Considering the importance of this field, the present study aims to identify and analyze hidden
proportional patterns in dome chambers, so that in addition to advancing historical-architectural knowledge,
the application of these principles in contemporary design is also facilitated.

Research Methodology

This research is of a qualitative-exploratory type, and the data were collected through a combination of
field observations, measurement of plan dimensions and dome height, study of written sources, and semi-
structured interviews with traditional architects and university instructors. The research Cases included
39 historical dome chambers in Razi, Azari, and Isfahani styles, selected based on historical significance,
researcher access, and the extent in which the building represented the style (the better-known status of
the building). Geometric ratios, including the pentagonal proportion and spatial cube, were calculated and
analyzed. The data were examined through comparison of field observations, drawings from analytical
sources, and interviews, using meta-analysis and case study methods, in order to identify hidden patterns
and elements influencing spatial balance in the dome chambers.



Findings
Figure 1: Different types of spatial proportions in Architecture styles (Source: The authors)

Type of proportion Razi style Azari style Isfahani style Total Percentage
Pentagonal 3 2 2 7 18%
Spatial cube 8 4 4 16 41%
Combined 3 3 6 12 31%

Discussion and Conclusion:

The present study was conducted to discover and analyze the geometric systems and proportions of
dome chambers in Iranian Islamic architecture .The findings indicate that traditional architects apply
a coherent geometric system to achieve spatial balance. The spatial cube was applied most frequently,
accounting for 41% of the cases, and by aligning the plan dimensions and positioning horizontal
inscriptions, a balanced space was created. The combination of the pentagon and the spatial cube was
observedin 3 1% of the samples, indicating the simultaneous use of multiple geometric systems to enhance
visual harmony. The simple pentagon was used less frequently, with an 18% share, yet it demonstrates
the role of Platonic geometry in determining the internal height of the dome chamber.

The analysis of four scenarios regarding the ratio of internal plan dimensions to dome height showed
that matching the dome height with the height of the pentagon or using the spatial cube plays a significant
rolein creating a sense of balance and spatial harmony. Moreover, horizontal elements such as inscriptions
and the cube edges play a key role in organizing the space and establishing visual proportion.

The results indicate that this geometric system originated in the 4th century AH, and patterns such as
the spatial cube combined with horizontal inscriptions became a replicable model that can also be applied
in contemporary design. Considering the limitations of the sample and access to execution documents,
it is recommended that future studies expand the sample range and integrate geometric analysis with

structural and symbolic aspects to better understand the spatial system of dome chambers.
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