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Introduction

Man-made-hostile threats (the subject of passive defense science) have a special place among the wide range of
threats that are directed at humans and the built environment; While in most natural threats, it is not possible to fully
depreciate the threat, in man-made-hostile threats, due to the human origin and the autonomy of the individual or human
communities in making decisions and actions, it is possible to effectively reduce the damage and even depreciate. And
there is a complete removal of the threat. From this point of view, the set of measures and measures to face this category
of threats under the general title of "non-functional defense science" is of special importance. Considering the wide range
of threats in the settlement area of our country, the current research tries to find scientific and sustainable solutions in the
face of man-made-hostile threats related to the profession of environmental designer (architecture - Urbanization) extract

and explain by focusing on the planning stage.

Materials and Methods

This study, using descriptive-analytical method, first defines the strategies with the tools of library study and
interviews, and then analyzes the relationships between them using the method cross impact analysis and MIC MAC.

Results and Discussion

Based on the results of this research, in the matrix of direct effects, the variable "law/local democracy"” has the
highest ratio of influence to influence. Also, among the measured variables, the most influential is related to "discourse™,
the least influential is related to "attention to minorities"”, the most influential is related to "dynamism/political-cultural
rethinking" and "discourse™ and the least influential is related to "law/ It is local democracy.

1- Researcher of environmental defence, Department of Architecture, Khazar Institute of High Education, Mahmudabad, Iran.
(*- Corresponding Author Email : a_ayaty@yahoo.com: )

©2025 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
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Conclusion

The characteristic of "defensibility” in the built environment is formed under the influence of wide factors, and over
time it may be strengthened or weakened, or it may be completely depreciated. The criteria that define the defensibility of
the man-made environment includes a wide range of variables that the environment design team can use during the
planning and design process with scientific-specialized choices. otherwise, the result of the design may lead to high
vulnerability of the environment in the face of threats and loss of assets, including the lives of citizens. In this direction
and emphasizing the principle of scientific confrontation, according to the goals defined in the science of passive defense,
especially the principle of "deterrence", it is necessary for the environmental design team to have comprehensive and

specialized knowledge of the effective variables and their nature in this science.

Acknowledgement

Due to the specific security requirements of the settlement area of Iran, this research prioritizes the variables related
to "environmental security" and laying the groundwork for realizing the introduced research strategies in the environment
as the "behavioral settlement™ of the residents in the planning stage in the design process of man-made environment is
emphasized by environmental designers. The results of this research, in addition to the process of planning and designing
the man-made environment, provide tools to control the mission area for senior managers of passive defense on a national
and provincial scale. Based on the criteria and stability/instability system resulting from this research, the managers have
the ability to monitor the passive defense system and they can inform the managers and experts of their subordinates about
the considered matters, as well as the strategies, policies and path-breaking programs in a timely manner. Announce based

on the principle and priority of deterrence.
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Introduction

Today, how to teach is the biggest issue in architecture education. Teaching architectural design is related to
teaching skills that educate a person through strategies in the field of practical knowledge, including reference to
examples and records of architecture. Every action is based on types of tacit and explicit knowledge, and tacit
knowledge has a bodily root, are recorded recorded in memory through bodily memory.

Since human senses participate in bodily perceptions and affect evaluation, the stimulation of sensory evidence
causes a person to mentally embody that evidence through mirror neurons in the nervous system. As a result, the
architect can deal with similar situations according to the patterns of the design situation that they have learned
through experience. The research aimed to improve architecture education through the strategy of referring to
architectural examples and sought to answer the question: "How can one arrive at the presentation of design
situation models from personal experiences?"

Materials and Methods

In this regard, qualitative research was conducted in two stages. In the theoretical exploration phase, the
research was carried out using a descriptive-analytical approach through the collection of library resources. In the
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practical exploration phase, an exploratory phenomenological method was employed through semi-structured
interviews based on three central questions, continuing until theoretical saturation was reached. The qualitative
analysis of the interview texts was conducted using van Manen’s method, and coding was performed following
Creswell’s approach.

Results and Discussion

To understand the skill of designing in order to create patterns in similar situations, three fundamental concepts
were proposed: atmosphere, its pre-dimensional feature, and the immediate and pre-reflective physical experience
of the sensory body in the situation as a surfaceless space. Atmosphere, as a capability (possibility relationships),
is related to both physical and non-physical generators. The pre-dimensional feature of atmosphere refers to the
intermodal qualities of generators that lead to metaphor. Finally, these factors result in immediate physical
reactions of the body, such as looking, stopping, turning, or bending.

Conclusion

Thus, atmosphere is a capability of both physical and non-physical generators that have pre-dimensional
characteristics, including intermodal qualities with metaphor, which ultimately lead to sensory body reactions
through the activation of mirror neurons.

According to the findings of this research, physical generators include vision, movement, and self-correction
(touch), while other emotions are related to non-physical generators. Additionally, as identified in the theoretical
exploration, stopping for a moment and looking in the direction of a specific image, along with the practical
exploration of seeing familiar physical generators (intersubjective experience), leads to bodily expansion.
Therefore, in response to the research question, diagrams of the design situation in relation to bodily experiences
have been presented.
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Introduction

The restorative potential of environments is grounded in four primary theories: Attention Restoration Theory
(ART), Stress Reduction Theory (SRT), Prospect-Refuge Theory (PRT), and Arousal Regulation Theory. Despite
their conceptual differences, all four theories emphasize the importance of environmental features that can alleviate
mental fatigue and psychological stress, ultimately enhancing mental states. Environments that align with these
theories have been shown to promote improved cognitive performance and emotional well-being. Neuroscientists
are collaborating to uncover the complex neural, physiological, psychological, and behavioral mechanisms that
underlie the impact of environments on humans. Through interdisciplinary approaches, neuroscience has made
significant strides in understanding how the nervous system functions in relation to learning, memory, behavior,
perception, and consciousness. As neuroscience has expanded into fields like architecture, it has provided valuable
insights into the restorative potential of environments.

Materials and Methods

This qualitative study conducts an in-depth conceptual analysis of architectural components that contribute to
environmental restoration and their effects on users' mental health and well-being. The research is grounded in
existing literature and theoretical frameworks. Data collection involved a systematic review of scholarly articles
from reputable databases, including JSTOR, Google Scholar, Scopus, Web of Science, PubMed, and
ScienceDirect. These articles focused on environmental restoration, architectural design, and the psychological
and well-being impacts of environments. Data analysis was conducted through logical reasoning. The study
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culminated in the development of a theoretical framework for designing restorative environments and an
exploration of how the findings can inform architectural design practices.

Discussion and Conclusion

This research demonstrates that designing built environments based on restorative architectural principles can
enhance psychological restoration, improve well-being, and alleviate stress. The application of theoretical
frameworks such as SRT, ART, PRT, and Arousal Regulation Theory has facilitated a deeper understanding of
the relationship between environmental components and mental health. The findings underscore the vital role of
physical and conceptual elements in creating restorative environments. Spaces enriched with natural elements,
such as greenery, water, and open areas, not only reduce stress and enhance focus but also provide a positive and
calming experience that is essential for psychological and physical well-being. Additionally, architectural elements
that enhance visual appeal, minimize environmental stressors, and provide opportunities for active engagement
with the surroundings effectively contribute to mental restoration. The research highlights that incorporating
restorative principles into architectural design can improve quality of life and create spaces that promote personal
growth and self-actualization. Environments that reduce cognitive fatigue and replenish cognitive and emotional
resources are crucial for public health and can help mitigate the negative impacts of environmental stress.

Results

From a psychobiological perspective, physiological stress drives individuals to seek natural environments.
These environments, characterized by open spaces and minimal vegetation, offer restorative benefits by reducing
stress and replenishing energy. The theories of Attention Restoration, Arousal Regulation, Prospect-Refuge, and
Stress Reduction highlight the essential role of natural environments in mental restoration and psychological well-
being. These environments capture involuntary attention, reduce physiological arousal, and induce a sense of calm.
The appeal of nature also provides opportunities for reflection and self-awareness, reducing cortisol levels,
enhancing cognitive function, and promoting emotional regulation. Moreover, historical sites and environments
with cultural significance or positive personal memories contribute to mental restoration and foster a sense of
place. Thus, environments that offer a sense of safety, coherence, appropriate complexity, and opportunities for
contemplation possess a greater capacity for psychological restoration and support mental health.
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Introduction

In the past, humans organized their environment to meet their physical and perceptual needs in harmony with

nature. Appropriate design in physical form and characteristics was one of the climatic strategies used to interact
with nature. Indigenous architectural components have always played a significant role in ensuring human
comfort. Creating compatibility with nature has led to reduced energy consumption in built environments.
However, today, with the rapid advancement of technology, resource consumption has accelerated, leading to
increased environmental issues beyond the depletion of non-renewable energy resources.
Mud-brick icehouses are among the architectural elements historically designed to meet the primary needs of
residents in hot and arid regions. These structures include shading walls, domes, reservoirs, and ice-making basins,
each with specific technical characteristics (dimensions, sizes, orientation, and relative positioning). These
components significantly affect performance and enable the long-term preservation of ice. Therefore, identifying
the physical form and function of these icehouses can provide a model for conservation and contemporary
application. These principles, often overlooked today, influence environmental challenges. Hence, further
understanding of the interaction between indigenous architecture and the surrounding environment can be valuable
in applying solutions and architectural elements aligned with these principles.

Materials and Methods

Based on the Kdppen climate classification, this study identifies common structural and physical components
of icehouses and analyzes their distinctions and similarities in desert and semi-desert climates. The research
focuses on icehouses in central and southeastern Iran, specifically in the provinces of Yazd, Isfahan, and Kerman,
selecting 22 samples. In the first phase, plans, aerial images, and sample photographs were collected, analyzed,
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and reviewed. In the next phase, the samples were compared with each other. This typological analysis was
conducted across a wide range of traditional buildings and icehouses in other regions.

Results and Discussion

The research methodology combines library research, field studies, and analytical-quantitative analysis. The
findings indicate that indigenous architectural features have been shaped according to the regional ecosystem,
creating environmental comfort through appropriate design. The shading walls of icehouses are influenced by solar
angles, the dome’s location, and the arrangement of components, which in turn affect the positioning of reservoir
entrances. Additionally, the way the reservoir dome connects with other elements determines the formation or
omission of certain subsidiary components. Evaluating these features helps identify climate-appropriate patterns.

Conclusion

Over time, these icehouses have developed into a stable and reproducible architectural model, directly
impacting environmental health while reducing energy waste and ecological crises. The harmony between the
components of icehouses and the natural environment can serve as a model for architecture and urban planning,
supporting ecological designs suited to regional conditions.

Acknowledgement

These icehouses represent an effective combination of architecture and environmental adaptation, offering
insights for sustainable and climate-responsive design.
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Introduction

The term "Vernacular architecture” (a nineteenth-century invention) over the last half-century has come to
represent a farrago of building traditions that lie outside canonical largely western building exemplars created
generally by formally trained architects. This type of buildings, which has shaped most of the environments ever
created, throughout history and cross-culturally, has had continuing and significant influence on architectural
practice of academic architects throughout its history. In recent decades, scholars have recommended moving
beyond reductionist and ideological approaches toward more problem-oriented and conceptual ways, leveraging
vernacular traditions to address the complex problems of contemporary environments and developing theories
related to vernacular environments. Within this framework, the present research aims to refine some fundamental
concepts in vernacular architecture studies and identify vernacular dwelling patterns in a well-known vernacular
settlement.

Materials and Methods

In the first step of this research, definitions of "vernacular architecture™ and "pattern” are refined through
document analysis and logical reasoning. In the second step, using a "case study" method (an embedded single-
case study), 21 vernacular houses in the kang village (located in Torgabeh-Shandiz County, Razavi Khorasan
Province, Iran) were purposefully selected, documented, and analyzed as the research's "units of analysis". In the
third step, by analyzing specific data from the research database, placement patterns of the vernacular dwellings
in relation to its natural terrain were extracted and reported.
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Results and Discussion

Orientation Pattern

The two primary orientation patterns of vernacular dwellings in Kang are southeast and south orients. The key
environmental factors influencing this orientation include maximizing solar radiation, protection from unfavorable
winds during cold months, taking advantage of views of the adjacent river valleys, and following site contours
(less cut and fill, less footprint, natural drainage, ...).

Spatial Organization in Storeys

Kang’s Vernacular dwellings typically have two or three storeys, which are arranged in a stepped manner on
hillside through a combination of excavation and landfilling. The spatial organization of storeys is based on the
separation of two primary domains: residential and subsistence. Additionally, residential spaces are connected to
the environment through in-between spaces such as entrances, verandas, and courtyards.

Access Pattern

The steep slope of Kang’s settlement and its multi-level complex fabric provide various access possibilities to
houses from different directions and elevations. The vernacular dwelling in Kang effectively utilize this feature to
separate human entrances from service and livestock entrances. Most houses in Kang have two or three entrances,
all of which have minimal structural complexity, dimensions, components, and decorations.

Vertical Circulation Pattern

There are three primary vertical circulation patterns in Kang's vernacular dwelling. The most common pattern
involves internal stairs connecting different floors. In the other two patterns, the floors are not internally connected;
instead, access is provided through an external stairs leading to a veranda or via an alleyway.

Conclusion

The diverse combination of "orientation", "spatial organization in storeys"”, and "access" patterns in Kang's
vernacular architecture create patterns of buildings placement on the natural terrain. Based on the established
structures, as well as the constraints and opportunities that the complex settlement fabric imposes on each building,
different "vertical circulation" patterns have emerged. These identified patterns should be theoretically considered
as a foundation for creative responses to emerging challenges in the contemporary development of this settlement.
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Introduction

The theory of regionalism and attention to regional characteristics holds a special place and has a long-standing
history in the evolution of architectural thought. Attention to these values throughout various periods of
architectural history has been accompanied by excesses and deficiencies, and pursued with different objectives.
At times, it has been used as a tool for superiority and the consolidation of extremist nationalist and dogmatic
ideologies, while at other times, it has been considered a means to mitigate the negative consequences of the
modern era. In recent years, it has gained attention in the context of confronting the phenomenon of globalization
and the uniformity of environments. In the contemporary era, there have been widespread influences across
various fields, including architectural theories, presenting diverse and multifaceted perspectives. In some cases,
this has led to the emergence of innovative approaches concerning longstanding and deeply rooted ideas.
Regionalism, not as a style but as an approach, has been situated within the process of transformation and the
evolution of typology over time. The style-oriented perspectives of the late 19th century, influenced by European
Romanticism and Classicism, which emphasized spatial interpretations of environments, gradually transformed
into critical viewpoints in opposition to global technology with the development of modern thought. In recent
years, these perspectives have progressed in alignment with the expansion of social science theories, paralleling
the intrinsic value of human social life.

In other word, the regionalist approach has shifted from perspectives rooted in historical authenticity to those based
on geographical (land) authenticity, and more recently to beliefs-based viewpoints. Nowadays, new regional
architectural approaches are increasingly directed towards the concept of sustainable development, which has
gained attention since the late twentieth century and aligns with regionalism. The central discussion of this article
revolves around the definition of the region, the aspects and characteristics of regionalism in architecture, as well
as an examination of various approaches and the flow of transformations they have undergone in recent centuries.
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Materials and Methods

This research has been conducted utilizing qualitative research methods and detailed analytical techniques,
based on the perspectives of theorists and the analysis of specific instances. The research explores the theoretical
foundations of the subject by examining the perspectives offered by scholars, particularly Alexander Tzonis, Liane
Lefaivre, Lewis Mumford, and Kenneth Frampton. It will delve into various forms of regionalism and their
different approaches, along with relevant examples, culminating in the presentation of a theoretical model of
regionalism perspectives.

Results and Discussion

Regionalism has been positioned not merely as a style, but rather as an approach in the process of
transformation and the evolution of typology over time. Regionalism, over its extensive presence in the field of
architecture, has adopted various approaches, transitioning from form-historical methodologies that emphasized
identity towards climatic-phenomenological perspectives. This shift has replaced stylistic, formal, and aesthetic
discussions with a focus on social, cultural, ecological issues, and human connections. Therefore, using the method
of qualitative content analysis based on the logic of inductive reasoning, from the textual data and architectural
experiences mentioned in the research, move and by extracting the hidden concepts in it, gradually reach more
abstract levels of regionalism in architecture.

Conclusion

The results of studies and analyses of the views of experts and instances of contemporary architecture indicate
that today's regionalism approaches aim to mitigate previous dogmatic and restrictive ideologies while enhancing
environmental perspectives and leveraging the benefits of sustainable development. Today, new regional
architectural approaches are increasingly oriented towards the concept of sustainable development, which has
gained attention since the late twentieth century and has coincided with regionalism. Sustainable living and
evolutionary adaptation can significantly influence identity and, consequently, cultural and environmental
perspectives. This impact is not only associated with economic development but also has a constructive
relationship through tourism. Emphasizing public participation and a bottom-up approach in design, utilizing local
capabilities to achieve sustainable development, addressing the real needs of humanity, and acknowledging
cultural, social, and normative values are essential strategies today in resisting the homogeneity of the artificial
environment. This approach aims to strengthen the sense of place while fostering interaction and reaping the
benefits of sustainability. The results of the article are presented in the form of a theoretical model of regionalism
perspectives in contemporary architecture.
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Introduction

Since the 19th century, architecture has undergone significant transformation influenced by technological
advancements and social changes. The replacement of load-bearing walls with steel frames enabled the creation
of innovative forms and new shapes. These developments marked the beginning of a generation of architecture
characterized by complex, three-dimensional forms that adapt to environmental conditions.

In contemporary architecture, technologies such as digital design, advanced materials, and smart technologies play
a pivotal role in transforming form, function, and aesthetics. Technological aesthetics, characterized by movement,
dynamism, and flexibility, empower architects to design structures that align with the needs of the modern era.

Materials and Methods

This paper employs a descriptive-analytical methodology, drawing on research literature and selected case
studies to examine the impact of new technologies and modern materials on the aesthetic needs of contemporary
architecture. By analyzing various case studies, the study explores how these new materials and technologies have
influenced the aesthetic and functional characteristics of modern buildings.

Results and Discussion

Through the analysis of these case studies, the study demonstrates how the integration of advanced technologies
and innovative materials has revolutionized architectural practices. It reveals that the use of digital tools, new
construction methods, and materials such as smart glass, steel, and carbon composites has led to the creation of
buildings that are not only more efficient but also more aesthetically dynamic and adaptable to environmental
conditions.
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The findings indicate that technological aesthetics, with their emphasis on movement, adaptability, and
flexibility, have enabled architects to meet the evolving demands of the modern era, resulting in more
sustainable and responsive designs.

Conclusion

Ultimately, this research emphasizes the profound influence of technology on the evolution of architectural
aesthetics. It highlights that the future of architecture lies in the harmonious integration of art and science. As
technological advancements continue to shape design practices, the relationship between functionality and
beauty will become even more intertwined, ushering in a new era of architecture where innovation and aesthetics
coexist seamlessly.

Keywords: Modern architecture; contemporary building design; structure; technological aesthetics
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Table 1. Definitions of Aesthetics from the Perspective of Thinkers Source: Research Findings

Definition of Aesthetics
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Thinker

Believed in two types of beauty: natural and geometric; harmony, symmetry, and order.
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Plato (427-347 BC)
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Definition of Aesthetics Thinker
A pleasing and delightful appearance; symmetry of parts, proportionality between elements, Vitruvius (1st century BC)
visual elegance, modular harmony between parts and the whole, suitability of a building to its O99199 59
function, and cost-effectiveness in materials and design. o
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A spiritual experience, with its source being the soul.
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Plotinus (205-270 AD)
(p .o Ye0-YV+)

Beauty = forms born from numbers; similar to Plato’s geometric theory of

beauty.
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Augustine (354-430
AD)
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Harmony and coherence among parts that lead to unity, based on specific numbers, ratios, and

order.

Leon Battista Alberti (1404-
1472)
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The source of beauty lies in pleasing forms that harmonize with the overall form.
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Andrea Palladio (1508-1580)
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Beauty is, in general, that which harmoniously brings together our sensory experiences.
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Immanuel Kant (1724-1804)
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Differentiated between natural beauty and artistic beauty, considering the latter superior to the

former.

Georg Wilhelm Friedrich
Hegel
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Found beauty in organic architecture inspired by nature; law and order as the basis for refined
elegance and beauty. Beauty represents the inherent order, balance, and unity found in nature.

Frank Lloyd Wright
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Drew inspiration from forms produced by modern engineering industries.

Le Corbusier
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Beauty reemerges in contrast to the sublime, embodying the concept of the grotesque, Peter Eisenman
deformed, and seemingly unnatural. oo iy
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Table 2. Key Aesthetic Features of Technology Source: Research Findings
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Remote Control
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Remote Control Doors, Open able Dooms, 1. Banks,
Remote Control Air Conditioners 2. Office Buildings, 3. Parking doors
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Adjustability and Temperature Control with PID, Portable
changeability Structures, Intelligent Security Systems
A GEIN AL slaiw (o b8 slopolS oS e slo LSl o 0je0 .Y ‘U)T Fb)MT P ol A
Moveability bl LB ay91lw oS Y STobwo
Mobile Structures, Portable Cabins, 1. Amsterdam Arena Stadium. 2.
Retraceable Roofs Milwaukee Art Museum. 3. Sapporo
Dome
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Elevators 1. London eye, 2. Golden Gate Bridge, 3.
Milau Viaduct Suspension Bridge, 4.
Stadium Olympic 2008 Beijing
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Adjustable with
Environment

Photovoltaic cells, Areogel Materials,
Smart Glasses, ZEB Buildings, Solar Lights
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1. Home in Gainesville, Florida, USA, 2.
Home in Lakeland Florida, USA
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Reinforced Concrete, Curtain walls,
Skyscrapers, High Ways, NanoMaterials
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1. Guggenheim Museum, Bilbao, Spain, 2.

Ufa Cinema, Germany 3. Hong Kong
Bank
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Table 3. Analysis of Sample Works of Contemporary Architecture by Architects with High-Tech and Eco-Tech Approaches Source: The Author
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Introduction

The introduction of modernity into Islamic societies, coinciding with the decline of political power and thought,
led to its acceptance. So much so that the intellectual elites of the Islamic world, in their confrontation with modern
thought and in their attempt to redefine their own identity, established a movement known as "religious
revivalism." Initially, revivalism influenced both the way of thinking and the approach to modernity, as well as
architecture. It is within this context that the dichotomy of tradition-modernity has become the central theme in
the contemporary thought and architecture of the Islamic world.

Materials and Methods

This research is based on a qualitative approach, utilizing documentary and comparative studies. The data were
collected from textual and visual references in architecture, scholarly articles, case studies, and the works of
contemporary thinkers and architects.

Results and Discussion

In response to the tradition-modernity dichotomy, intellectuals and architects, despite their diverse solutions,
all agreed on the existence of a fundamental and constant element that forms the basis of traditions, as well as the
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society's need to separate and emerge from the shadow of modernity. It can be said that the revivalist thought
led to two main approaches in architecture. The first group believes that traditions should evolve independently of
the impulses of modernity. The second group, however, considers technology as the essence of modernism in the
pursuit of their ideal architecture.

Contemporary architecture and thought in the Islamic world have never been independent of Western thought,
and "revivalism" cannot be understood without modernity. Just as Islamic thinkers have managed to critically
engage with tradition, they have utilized aspects of modern thought that align with their revivalist objectives. In
terms of the relationship between thought and architecture, it is impossible to define a linear relationship over time
between the two. However, it can be said that thought serves as the foundation for the formation of revivalist
architecture, and the roots of this thinking can be observed in the visual representation of architecture.

Conclusion

From the perspective of scholars, the manifestation of revivalist thought in architecture has led to three main
approaches: Orientalism, Nationalism, and Neo-Islamism. However, within this categorization, the type of
architecture that seeks to address the needs of contemporary Islamic societies, while remaining true to the essence
of tradition, is not included. This architecture cannot be considered Orientalism, as it emerges deeply from
tradition, not merely preserving its outward appearance. It is also not Nationalist, as it does not see the updating
of traditions as the sole solution to its architectural questions. Furthermore, it is not Neo-Islamic, as it does not
engage in geometry and superficial design through modern methods. Perhaps this form of architecture could be
recognized as a fourth dimension of thought and architecture in the contemporary Islamic world, which can be
termed "Neo-Nationalism." This architecture places greater emphasis on the underlying structure of tradition rather
than its superficial aspects or its geometric reinterpretations. In some instances, it finds architectural answers in
the tangible use of tradition, and in other instances, it utilizes critical reasoning without fear in the pursuit of its
goals.

Keywords: Contemporary Architecture of the Islamic World, Modernity, Religious Revivalism, Tradition.
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Introduction

This research proposes a conceptual framework for identifying effective elements and components in the design
of 3D-printed housing. The framework is derived from a systematic review of literature focusing on the
architectural characteristics of such housing. The study addresses key aspects and considerations essential to the
design process for 3D-printed homes. Additionally, it provides an overview of foundational architectural principles
required for housing design using 3D printing technology. By analyzing academic articles, books, and other
scholarly sources, this review synthesizes relevant insights. The findings aim to assist architects, engineers, and
researchers by informing their design strategies and decision-making processes.

Materials and Methods
To identify relevant design features, the study categorizes them into five groups: structure, materials, printer
type, construction site, and architectural characteristics. In the selected literature, we examined case studies and

attributes within each category to enhance designers’ understanding of this field. The research methodology
follows a systematic literature review approach.

Results and Discussion

Materials: Concrete is the predominant material for 3D-printed housing, and its use complies with construction
regulations in Iran, facilitating permit approvals.
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Printer Systems: Two systems dominate the field, accounting for over 90% of 3D-printed structures:
Gantry systems are widely used for linear layouts, large-scale projects, and simple rectangular forms.
Robotic arm systems are better suited for complex geometries and smaller-scale constructions.

Construction Site: On-site construction using gantry printers is ideal for large projects, while workshop-based
fabrication is recommended for intricate designs with limited scope.

Structural Considerations: Concrete’s low tensile strength can be mitigated by manually integrating steel elements
or adding reinforcing additives (e.g. glass fibers).

Architectural Features:

Limitations: Constraints include printer dimensions, permissible angles for inclined forms, and challenges in
reinforcing and installing utilities.

Design Opportunities: Curved walls, free-form geometries, and compatibility with computational design tools
enable innovative applications. Such designs are particularly suitable for single-story structures but can be
combined with conventional structural systems (e.g. traditional roofs) to expand floor count and formal
possibilities.

Conclusion

Currently, 3D-printed housing is most effective for compact, single-story designs made from concrete that is
manually reinforced with glass fibers. These structures typically showcase curvilinear shapes and open floor plans,
made possible through advanced computational design techniques. The unique design flexibility allows for
innovative architectural forms that traditional construction methods might struggle to achieve. By combining 3D-
printed components with conventional structural systems, such as hybrid roofs, the capabilities of this technology
can be significantly broadened. This integration opens the door to constructing multi-story buildings and a variety
of architectural styles, making it a versatile option for future developments. As the technology evolves, it holds
the promise of not only enhancing aesthetic appeal but also improving efficiency and sustainability in construction.
The potential for rapid, cost-effective building solutions could revolutionize the housing market, particularly in
addressing urban housing shortages and promoting eco-friendly practices.Keywords: housing construction, house
3D printing, digital fabrication, mass customization, architectural design criteria.

Keywords: housing construction, digital fabrication, mass customization, architectural design criteria, 3D-
printed housing.
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