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Abstract

Problem Statement:The square, as one of the most regular geometric forms, has consistently
played a fundamental role in the organization of architectural space. Its balance, symmetry,
and considerable capacity for establishing order have led to the persistent use of the square
throughout history as a stable pattern for the physical and functional organization of spaces.
The closer a form is to a square structure, the more it often indicates a higher degree of
geometric order and spatial coherence. In architecture, the square serves as more than a
simple geometric shape; it is regarded as a foundation for spatial order, centrality, and
balance. Historical evidence indicates that square-based or grid-like structures, from the
earliest civilizations through subsequent periods, reflected the human inclination toward
order, centrality, and predictability within the built environment. In the architectural
tradition of Iran, the square occupies a fundamental and multifaceted position. It has been
employed in patterns such as the chahartaq, chahar-suffah, chaharbagh, and nine-part
divisions (Hasht-Behesht), playing an important role in shaping the spatial and functional
structure of buildings.

This research examines the role of the square form in the transformation of spatial patterns
in Iranian architecture through an analysis of scholarly and research sources, specialized
books, and authoritative historical texts. The main research question is how the square
form has transformed historically from the chahartaq to the chahar-suffah and subsequently
to the Hasht-Behesht, and what conceptual, physical, and functional continuities exist
among these patterns. It appears that the Sasanian chahartaqgs, Islamic-period chahar-
suffahs, and the Safavid and Qajar Hasht-Behesht palaces represent three evolutionary
stages of a single square-centered pattern, which initially emerged with an emphasis on the
sacred, subsequently acquired religious-social functions, and ultimately reached its spatial,
functional, and decorative culmination within the structure of the garden and palace.
Research Objective

The objective of this research is to comparatively analyze the chahartaq, chahar-suffah, and



Hasht-Behesht patterns, with an emphasis on their
structural, conceptual, and functional dimensions,
and to explain the evolutionary process of square-
centered patterns in Iranian architecture from the
Sasanian period to the Safavid period.

Research Question

Main Research Question: How has the square
form in the spatial patterns of Iranian architecture
transformed from the chahartaq to the chahar-
suffah and subsequently to the Hasht-Behesht,
and what conceptual, physical, and functional
continuities exist among these three patterns?
Sub-Questions of the Research

1.What spatial and geometric characteristics
distinguish and connect the three patterns of
chahartaq, chahar-suffah, and Hasht-Behesht?
2.What historical process and structural
transformation led to the transition from the
chahartaq to the chahar-suffah and subsequently to
theHasht-Behesht?

3.How have cultural, religious, and climatic factors
contributed to the formation and transformation of
these square-centered patterns?

4.How has the sacred and symbolic meaning of the
square continued and changed across these three
patterns?

Research Method

This research is descriptive-analytical in nature
and is based on a comparative approach. Its
objective is to examine the historical, spatial,
and conceptual transformations of three square-
centered patterns in Iranian architecture. Data
were collected through library research and
historical documents, specialized books on Iranian
and world architecture, scholarly and research
articles, and authoritative historical texts related
to the Achaemenid, Sasanian, and Islamic periods,
particularly the Safavid and Qajar periods.
Buildings representing each of the chahartaq,
chahar-suffah, and Hasht-Behesht patterns were
selected. The samples include Bar-e-Hur, Niasar,
Negar, Shahzadeh Mosque, and the Hasht-Behesht
palaces of Isfahan and Tabriz.

The data were analyzed comparatively, with three
principal dimensions taken into consideration:
Spatial and physical dimension: Examination of
the geometry, symmetry, centrality, and spatial
organization of each pattern.

Functional dimension: Analysis of the ritual,
religious, ceremonial, and social functions of the

buildings.

Conceptual and semantic dimension: Examination
of the role of the sacred worldview, the symbolism
of the square, and its influence on the organization
of space.

The analysis of the samples and data was directly
designed to address the main research question
and the sub-questions. The data and analyses were
also used to examine the research hypothesis,
which proposes the gradual evolution of a single
square-centered system. The statistical population
of the research comprises all prominent buildings
of Iranian architecture in which the chahartaq,
chahar-suffah, and Hasht-Behesht patterns have
been employed. These buildings were selected
from the Sasanian period through the Qajar period
so that the historical trajectory and spatial and
conceptual transformations of these patterns could
be examined clearly.

The sampling and selection of buildings were
conductedthroughnon-random,purposivesampling
(judgmental sampling). The criteria for selecting
the buildings included the clear identification of the
spatial pattern (chahartaq, chahar-suffah, or Hasht-
Behesht), access to reliable documents, plans,
and supporting evidence, historical significance,
and representativeness of the relevant period.
A total of eight buildings were selected as the
research samples, representing different periods
and patterns. The research data were collected
from library sources, including specialized books,
scholarly articles, and authoritative historical texts.
Selected representative buildings were analyzed
using plans, images, and archival documentation,
and each building was evaluated according to three
dimensions: spatial, functional, and semantic.
Conclusion

The analysis of the historical development of
the three patterns of chahartaq, chahar-suffah,
and Hasht-Behesht in Iranian architecture
demonstrates that these patterns have followed a
gradual yet purposeful process of transformation
not only in their spatial structures but also in their
meanings and functions. From the emergence
to the development of these three patterns,
the relationship between the square form and
spatial order has continuously evolved. This
transformation is particularly evident in their
geometric, conceptual, and functional dimensions.
At the initial stage, the chahartaq, regarded as
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the oldest square-centered pattern in Iranian
architecture, employs a simple and symmetrical
design and functions as a symbol of the connection
between earth and heaven and as the center of
the universe. At this stage, the square operates
as a sacred and central symbol whose purpose is
to reinforce the concepts of centrality and unity.
Through the use of a central domed space and
four symmetrical arches, this pattern establishes
a distinctive geometric and mystical order that
reflects a cosmic and ritual order.

With the emergence of Islam and the cultural and
functional transformations in architecture, the
chahar-suffah pattern emerged. In this pattern, the
central square expands toward four iwans oriented
along the principal directions, transforming a space
that had been primarily ritual in character into a
social, religious, and educational environment.
These transformations demonstrate a change in
architectural applications toward the use of space
for human interaction and multiple functions.
At this stage, the square changes from a sacred
symbol into a more dynamic and human-centered
structure.

During the Safavid period, this process reached
its culmination, and the Hasht-Behesht pattern
emerged as the most developed square-centered
form. By combining a cruciform geometry and
polygonal configurations with the Iranian garden
as a natural and spiritual environment, Hasht-
Behesht fully demonstrates this transformation.
At this stage, the square becomes a multifaceted
structure in which geometry, nature, and mystical
aesthetic experience are fully intertwined.

The answer to the research question demonstrates
that the square form in these three patterns has
evolved not only as a symbol of centrality and
cosmic order but also as a means of establishing
interaction between human beings and space.
From the chahartaq, which symbolizes the center
of the universe and the connection between earth
and heaven, to the chahar-suffah, which provides
a social and functional spatial framework,
and ultimately to the Hasht-Behesht, which
incorporates a combination of geometry, nature,
and mysticism, the developmental trajectory of
Iranian architecture can be clearly observed.
This transformation in spatial patterns, particularly
in their conceptual and geometric continuity,
reflects the continuous efforts of Iranian architects
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to achieve a balance between geometric rationality
and mystical and cultural experiences. Throughout
this process, the square, as a fundamental element,
has played a central role in shaping sacred, social,
and cultural spaces. Therefore, the continuity
among the chahartaq, chahar-suffah, and Hasht-
Behesht patterns represents not merely the
evolution of architectural forms, but also the
development of Iranian cultural, religious, and
philosophical thought.

Keywords: Square Pattern, Chahartaq, Chahar-
Suffah, Hasht-Behesht, Iranian Architecture,
Comparative  Analysis
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Table 1. Evolutionary Development of Chahartaq Plans(Source: Pourmirzaei Kaveh et al., 2023, p. 104)
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Figure 1. Diagram of the Stages in the Formation of Chahartaq Mosques
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Table 2. Types of Chahartaq Patterns(Source: Nasr & Rismani, 2016)
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Figure 2. Plan of Four-Suffah Houses Based on a Geometric
Pattern(Source: Gholami & Kavian, 2015)
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Figure 5. Chahar-Suffah as a Hall, Basement, and Water-
House (Hozkhaneh)(Source: Gholami & Kavian, 2015)
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Figure 3. General Plan of a Chahar-Suffah without a
Central Courtyard(Source: Joudaki Azizi et al., 2014)
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Figure 4. General Plan of a Chahar-Suffah with a Central
Courtyard(Source: Joudaki Azizi et al., 2014)
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Figure 5. Chahar-Suffah as a Hall, Basement, and Water-

House (Hozkhaneh)(Source: Gholami & Kavian, 2015)
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Figure 6. Typical Plan of a Hasht-Behesht(Source: Joudaki
Azizi & Mousavi Haji, 2015)
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Figure 7. General Plan of a Chaharbagh and Central Hasht-
Behesht(Source: Joudaki Azizi & Mousavi Haji, 2015)
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Figure 9. Introverted and Extroverted Nine-Part Plans at
Persepolis(Source: Balilan & Rafiei, 2024)
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Figure 8. Typology of the Outward-Oriented Nine-Part
Pattern: (a) Apadana Type, (b) Conventional Nine-Dome
Plan, and (c) Typical Hasht-Behesht Plan(Source: Joudaki
Azizi & Mousavi Haji, 2015)
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Table Y. Comparison of Selected Buildings Representing the Three Patterns of Chahartaq, Chahar-Suffah, and Hasht-Behesht(Source: Authors)
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Figure VY. Evolutionary Development of the Hasht-Behesht(Source: Authors)
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Table 4. Comparison of Three Chahartaq Patterns with Their Case Studies(Source: Authors)
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Table 5. Comparison of Two Chahar-Suffah Patterns with Their Case Studies(Source: Authors)
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Table 6. Comparison of Two Hasht-Behesht Patterns with Their Case Studies(Source: Authors)
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