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Introduction

Architecture has always emphasized beauty. Throughout centuries, Iranians have
consistently placed a high value on aesthetics, and geometry stands as a powerful tool
in the hands of architects, enabling them to measure the proportions of the heavens and
create balance, harmony, beauty, and order on Earth. Therefore, to the architect,
geometry is both a science and an art. Geometry is one of the most significant
influencing factors that can affect other elements, and this is quite evident in
architecture and emphasized by artists and craftsmen. Thus, it can be stated that
geometry has held a special place not only in Iranian architecture but throughout the
world.

Based on the aforementioned content, it can be inferred that architecture and structure
have never been in conflict or opposition; rather, the interactions between structure and
architecture have undergone transformations, creating various forms. The type of
decoration and structural covering itself is evidence that this mindset depends on the
style and manner of the final design and is not related to the interaction of structure and
architecture. It is the geometric conformity of structure and architecture that establishes
the relationship between the two, not the display of structural elements in the facade,
which further implies that structure and architecture are in conflict and that the structure
has imposed itself on the architecture. For example, in the Centre Georges Pompidou,
the display of structural elements is itself an architectural statement, not a structural
function. The structure emphasizes the path of force flow, not ornamentation, whether
classical, religious, or technological.

Utilizing geometry in harmonizing form, stability, and proportions has always been a
prevailing principle in the interaction of structure and traditional Iranian architecture.
The role of geometry as a binding agent between form and structure is undeniable

. Form is born from geometry, which embodies shape and proportions. Architecture
uses geometry to depict its spatial properties, which arise from the specific attitude,
emotions, and thoughts of an architectural style. The specific geometry of a space can
evoke movement or stillness. In addition to shaping space visually and psychologically,
geometry has played a unique role in the structural and infrastructural aspects of Iranian
architecture of the past; it is said that even if a change is made in the size of one of the
elements in the muqarnas of the porticos, its stability is threatened, and it may be
destroyed. In short, traditional Iranian architecture owes its existence, both in terms of
physical form and cognitive understanding, to geometry, and the Iranian architect has
created the desired form through geometry. Utilizing geometry in achieving harmony
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between form, stability, and proportions has always been a fundamental principle in the
interaction of structure and architecture in Iran.

The design process of an architectural work depends on various parameters that are
consciously or unconsciously influenced by the designer's thoughts on the work.
However, several reasons can be mentioned as parameters that place an architectural
work among the finest works, including the geometric conformity of structure and
architecture. Geometry is the common language of architecture and structure. In
structure, geometry originates from the force flow system throughout the entire
structure, and in architecture, geometry follows the form of the building. With this in
mind, if the geometry of the force flow system converges with the geometry of the
building form, then it can be said that the design process has followed a desirable path.
On the other hand, the common language of architecture and structure allows us not
only to evaluate constructed buildings but also enables us to achieve a suitable design
process.

The main objective of this research is to explore the interaction between structure and
architecture based on geometry, with the central question being: How can the role of
geometry in the interaction between architecture and structure be demonstrated? This
study seeks to address the interaction between architecture and structure by elucidating
the role of geometry across different historical periods of architecture.

Raeifard et al. (2020), in their study titled “The Relationship between Art and Geometry
in Architecture and the Importance of Structural Systems in Design,” demonstrated that
in structural systems, buildings must harmonize with their fagades and with other
buildings. This system assesses the building’s performance by understanding the
dimensions of the three-dimensional geometry of space and perceiving it through
internal contextual relationships. A historical review of architectural styles reveals that
the continuity between architecture and geometry is especially evident in the classical
and historical periods of Europe. Nohi Bezenjani and Ghasemi (2020), in their research
“An Analysis of the Concept of Geometry in Traditional Iranian Architecture and Its
Application in Contemporary Architecture (Case Study: Darugheh House, Mashhad),”
showed that geometry, as both a tool and a body of knowledge in creating space, induces
connections among components, integration, and the creative emotions of the work.

Sediq Mohammadnia (2016), in the study “The Role of Geometry in Iranian
Architecture,” found that the features of geometry in Iranian and Islamic architecture
are not the result of coincidence. These features include the concept of multiplicity in
unity, architectural aesthetics, the relationship between the plan and the facade, the
design of arches and domes, accurate cost estimation of buildings using geometry,
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evoking various spatial emotions, and ultimately, the durability and sustainability of
buildings. Farshchi (2011), in the study “The Use of Geometric Knowledge in
Architectural Art and Structure,” examined the historical background of geometry’s
application in Iranian architecture. According to his findings, the use of proportional
systems and modular design was common in Achaemenid and Sassanian architecture,
and these proportions continued to be prevalent in post-Islamic architecture as well.

The present research employs an analytical-descriptive method. The research method
and tools are based on library studies and the examination of written documents.
Accordingly, in the theoretical section, through library research and consultation of
available sources and references, as well as presenting various viewpoints, every
possible aspect of the issue has been considered.

Conclusion

The use of geometric patterns in art and architecture has a long-standing history.
Geometric motifs have been employed to define building dimensions and achieve
desirable proportions. Historical analyses consistently highlight geometry as the
determinant of architectural proportions. Geometry, as both a tool and a discipline in
spatial creation, fosters connections among components, integration, and the emotional
resonance of a work. Organizing space, establishing logical relationships between
building elements, linking floor plans to facades, and designing arches and domes—all
these achievements rely on precise geometric principles, enabling structures to embody
grandeur. This is why buildings from Iran’s historical eras have succeeded in presenting
remarkable and diverse architecture, both structurally and aesthetically.

The integration of geometry in Iranian art and architecture spans millennia. Iranian
architects historically prioritized aesthetic principles, utilizing geometry to impose
order on architectural compositions and consciously interrelate components. Geometric
order in plans and facades, combined with hidden geometry and the use of geometric
concepts to evoke spatial understanding, has been central to Iranian architecture.
Additionally, the incorporation of archetypal motifs and traditional Iranian architectural
patterns reflects this emphasis. In Iranian architecture, diverse proportional systems—
such as the golden ratio—have been extensively applied in designing plans, sections,
and architectural templates. This stems from the Iranian architect’s enduring focus on
beauty, as well as the pursuit of proportions that harmonize Iran’s indigenous geometric
traditions (e.g., the "Iranian golden proportions") with universal principles like the
Fibonacci sequence. The result is architecture that exemplifies sound design
methodologies and precise engineering.
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