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a commitment to innovation, education, and collaboration across disciplines.
The findings of this study highlight the urgent need for a collective effort to
develop and implement biomimetic principles at scale, ensuring that the built
environment contributes to a sustainable and equitable future. By merging sci-
ence, technology, and design, biomimicry can redefine architecture as a field
that not only shapes human habitats but also enriches the natural world.

Keywords: Biomimetic, Sustainable architecture, Design inspired by nature, In-
novation in Architecture
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and aesthetically compelling spaces that support diverse plant ecosystems.

The findings underscore the transformative potential of biomimicry as a tool
for architectural innovation and sustainability. By integrating natural processes
such as passive cooling, water harvesting, and material efficiency, biomimetic
designs can reduce reliance on finite resources and minimize ecological foot-
prints. Unlocking the full potential of biomimicry requires overcoming challeng-
es such as high research and development costs, the complexities of integrating
biological principles into architecture, and the need for interdisciplinary collab-
oration.

One significant barrier is the lack of standardized methodologies and frame-
works for applying biomimicry in architectural practice. Despite the growing
interest in this field, its adoption remains limited due to insufficient under-
standing of its principles, technical limitations in replicating natural systems
accurately, and the scarcity of documented successful examples. Additionally,
interdisciplinary collaboration between architects, biologists, engineers, and
material scientists is crucial yet often underdeveloped, hindering the seamless
integration of biomimetic approaches into mainstream architectural practice.

This study advocates for the expansion of educational initiatives that promote
biomimicry as a core element of architectural training. Interdisciplinary cur-
ricula integrating biology, engineering, and design can foster a deeper under-
standing of natural systems and their applications in the built environment.
Furthermore, investing in research and innovation is essential to overcome
the technical and economic barriers associated with the biomimetic design ap-
proach. Governments, academic institutions, and private sectors must collabo-
rate to fund projects demonstrating the feasibility and benefits of biomimicry
in architecture.

The potential of biomimicry extends beyond environmental sustainability to in-
clude cultural and aesthetic dimensions. By aligning architectural designs with
natural systems, biomimicry fosters a deeper connection between humans
and their surroundings, promoting well-being and ecological awareness. For
instance, biomimetic approaches can inspire urban design strategies incorpo-
rating green spaces, natural ventilation, and renewable energy systems, trans-
forming cities into sustainable and resilient ecosystems.

In conclusion, biomimicry offers a paradigm shift in architectural thinking, mov-
ing away from resource-intensive practices toward regenerative and adaptive
design solutions. This study emphasizes that biomimetic architecture is not
merely a theoretical concept but a practical strategy capable of addressing the
multifaceted challenges of the 21st century. By embracing the lessons embed-
ded in nature, architects can create buildings and urban environments that are
efficient, sustainable, and symbiotic with our planet’s ecosystems.

As the global community confronts the realities of climate change and resource
depletion, biomimicry presents a timely and necessary framework for reimag-
ining the built environment. Its integration into architectural practice demands
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Abstract

This study delves into the role of biomimicry in architecture, emphasizing its
capacity to foster sustainable and innovative designs that address contempo-
rary environmental and energy challenges. Biomimicry, a design philosophy
rooted in emulating nature’s time-tested strategies, has emerged as a viable
approach to improving resource efficiency, reducing energy consumption, and
creating harmony between the built environment and ecosystems. By drawing
inspiration from the structures, processes, and systems observed in nature, the
biomimetic design approach transcends mere aesthetics, offering functional
solutions to the pressing demands of modern architecture.

The essence of biomimicry lies in its ability to integrate the principles of evo-
lutionarily refined natural systems into architectural practice. Nature has opti-
mized its resources to achieve unparalleled efficiency and resilience through
billions of years of adaptation. For example, termite mounds demonstrate so-
phisticated passive cooling mechanisms that regulate internal temperatures
despite external climatic extremes, while the structural strength of bird bones
has inspired lightweight yet durable architectural frameworks. These natural
models highlight the potential for biomimicry to redefine energy efficiency and
environmental adaptability in architectural projects.

This research employs an analytical approach, combining qualitative content
analysis with case studies, to investigate successful applications of biomimicry
in architecture. One notable example is the Eastgate Centre in Harare, Zimba-
bwe, which mimics the ventilation systems of the termite mounds to maintain
indoor thermal comfort without reliance on conventional air conditioning sys-
tems. This innovation results in significant reductions in energy consumption
and operational costs. Similarly, the Eden Project in Cornwall, UK, incorporates
geodesic dome structures inspired by natural forms, creating energy-efficient
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achieved by developing 20 questionnaires and fuzzy logic to analyze overlaps
and reduce inaccuracies in the data. Then, using Geographic Information Sys-
tems (GIS) and fuzzy logic, thematic maps were prepared, and the layers of the
weighted criteria were overlaid to identify optimal locations for establishing
fire stations. Finally, these locations were evaluated from a crisis management
perspective. The population criterion ranked first, followed by compatible land
use, coverage, accessibility, and incompatible land use.

Social justice in the spatial distribution of fire stations is crucial. In urban plan-
ning, the spatial distribution of fire stations should cover all areas of the city
and facilitate rapid access for emergency responders to any point within the
city. Studies on the spatial distribution of fire stations often utilize indicators
such as the population served and the operational radius of the stations. From
a geographical perspective, the number and distribution of fire stations indicate
the accessibility of emergency services to incidents and victims. A fair disper-
sion of fire stations examines their locations within the city and identifies sen-
sitive areas in need of protection based on the distribution of the population
across the city. These stations require optimized distribution to ensure timely
response to incidents and provide adequate safety services to citizens. Choos-
ing the right location for fire stations is highly significant, as it can directly affect
their efficiency and effectiveness.

The analysis of existing centers and optimal locations revealed that out of 23
stations, 9 are poorly positioned—6 are in fairly unsuitable conditions and 14
are in optimal locations. To improve efficiency and service delivery, it is recom-
mended to establish 6 new stations based on regional needs. Relocating 3 exist-
ing stations and adding new ones will help us achieve an optimal state. Analy-
ses show that the fire stations in Zones 3 and 8 of Shiraz are optimally located
for improved crisis management. However, in Zone 6, due to the tall buildings,
there is a need for optimal site selection in the southeastern area between
Aryan Town and the Mahallati and Dinkani highways, although the high land
values hinder this effort. In Zone 7, the current station should be relocated to
Zone 11. Zone 9 requires the establishment of new stations, while the existing
stations in this zone and Zone 4 are well-located. The less desirable stations
in the north and south of Shiraz are maintained for strategic reasons. Given
the geographical and social structure of Shiraz, as well as its municipal revenue
sources, planning for fire services is essential. According to statistics from the
Shiraz Fire Department for 2016, the average response time to incidents is 6
minutes and 16 seconds, which exceeds the standard. The ideal response time
for emergency responders is set between 3 and 5 minutes, with the effective
range of a fire station set between 1,500 and 2,500 meters. To enhance ser-
vice coverage, a maximum accessibility time of 5 minutes and a range of 2,500
meters should be established as benchmarks to address deficiencies, ensuring
that emergency responders can access incident sites within a maximum of 5
minutes, taking traffic conditions into account.

Keywords: Fire station location, spatial analysis, geographic information system
(GIS), hierarchical analysis process, Shiraz city
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Abstract

In light of the growing trend of urbanization, the importance of safety measures
has become increasingly evident. The inefficiency of fire services and the rising
risks of fires have posed significant challenges for cities regarding emergency
warning and response. Fire stations, as locations for the deployment and hous-
ing of fire and rescue vehicles, are among the critical service centers in urban
areas. Given the complexity of urban spaces, scientifically selecting locations
and planning the layout of fire stations has become essential. To enhance public
safety and address risks from rapid urban development, optimizing multi-cri-
teria decision-making for fire station site selection is essential for improving
emergency response efficiency and minimizing economic losses and costs.

This research utilizes a descriptive-analytical methodology and is categorized
as applied research. The data required for this study has been divided into two
sections: first, the criteria for site selection of fire stations were extracted from
library resources. Subsequently, documents and maps related to the city of Shi-
raz were collected and analyzed by local organizations. For data analysis and
identifying optimal locations, the site selection criteria were weighted using the
Analytical Hierarchy Process (AHP) method and the Expert Choice software. To
determine the weights of the criteria, pairwise comparisons were made with
the participation of specialists (including 7 individuals with undergraduate and
graduate degrees from the Fire Department, 12 individuals from the Urban
Planning and Architecture Department with degrees ranging from bachelor’s
to doctorate, and 1 person with a master’s degree from the Crisis Manage-
ment Organization, specializing in Urban Planning, Design, and Management,
Architecture, Safety, and Crisis Management, who are serving in the municipal-
ity of Shiraz and were surveyed in the analytical hierarchy process). This was
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The outcomes of this research carry substantial consequences for both urban
design theory and its practical implementation. By incorporating the philosoph-
ical framework proposed by Wittgenstein, it suggests the potential enhance-
ment of the foundational principles that govern urban design. Moreover, it as-
serts that a deep understanding of the complex dynamics inherent in urban
spaces can be attained, thereby enabling the creation of urban environments
that are highly adaptable and encompassing in nature.

In sum, this study argues that Wittgenstein’s philosophical framework can pro-
vide a valuable perspective in the field of urban design, offering a fresh and
promising approach to creating urban spaces that are more responsive and in-
clusive. By emphasizing the significance of context, shared practices, and family
resemblances, designers can gain a deeper understanding of the diverse needs
and perspectives within a community. This allows them to create spaces that
authentically represent this diversity. Moving beyond traditional binaries and
dichotomous thinking and appreciating the complexity and richness of urban
communities. Although further development and refinement are required,
the conceptual implications explored in this study indicate that Wittgenstein’s
framework can greatly contribute to urban design. By integrating insights from
various theoretical frameworks, designers can continue to pioneer innovative
and inclusive methods for creating sustainable urban environments.

Ultimately, Wittgenstein’s philosophical framework has the potential to signifi-
cantly impact our understanding and application of urban design theory and
practice. His focus on language games, forms of life, and the impact of culture
on our perception of the world offers new perspectives for reconsidering our
assumptions about human interactions within urban settings. By integrating
Wittgenstein’s concepts into urban design, we can shift away from a narrow
concentration on functionality and efficiency, adopting a more comprehensive
approach that considers the diverse cultural and social elements influencing
our cities. Consequently, this shift may lead to more sustainable, inclusive, and
culturally responsive solutions in urban design. Moreover, Wittgenstein’s rec-
ognition of context and the embedded nature of knowledge can prevent the
adoption of universal design solutions that disregard the specific needs and
characteristics of distinct communities and locales. Instead, our efforts can be
directed toward creating urban environments that genuinely reflect local cul-
tures, values, and historical backgrounds.

Keywords: Wittgenstein, Urban design, Language games, Family resemblances,
Forms of life, Conceptual implications
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Abstract

This study explores the application of Ludwig Wittgenstein’s philosophical
framework within urban design, aiming to uncover and analyze the conceptual
implications that emerge from this interdisciplinary approach. Wittgenstein’s
philosophy, particularly his ideas surrounding language, meaning, and the na-
ture of concepts, provides a unique and valuable standpoint for evaluating
the complex and varied field of urban design. This study begins by thoroughly
exploring Wittgenstein’s key philosophical concepts: language games, family
resemblances, and forms of life. Subsequently, it proceeds to explore the un-
derlying principles and theories underpinning urban design, with a particular
emphasis on the challenges confronted by designers in their pursuit of creating
urban environments that possess utilitarian functionality and aesthetic appeal,
in addition to fostering social inclusivity.

This study employs a qualitative methodology, utilizing the approach of con-
ceptual analysis and critical examination of existing literature. It incorporates
primary texts by Wittgenstein and pertinent scholarly works on urban design to
foster interdisciplinary exchange and generate novel perspectives. The analysis
entails meticulous examination of key texts and identification of philosophical
concepts that hold the potential to enrich urban design practices. The present
study investigates the potential contribution of Wittgenstein’s concepts to ur-
ban space design. By analyzing the influence of language on our understand-
ing of urban environments, this research endeavors to discern how linguistic
constructs, including rules, meanings, and descriptions, can significantly shape
the overall design process. Furthermore, it delves into the concept of family re-
semblances and evaluates its applicability within urban design. This study aims
to highlight the interconnectedness and contextual features of urban elements
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respect for privacy. Additionally, the proximity and significance of cultural land-
marks such as mosques, minarets, and bazaars must be respected and integrat-
ed into new designs. Measures to limit building heights and define transitional
spaces, like entrances and open areas, can harmonize new developments with
the neighborhood’s historic character.

The cultural challenges in Golpayegan are multifaceted and interconnected.
The sudden growth of the city’s population, driven by urban expansion, has
increased demands for education, training, and cultural infrastructure, partic-
ularly for the younger generation. At the same time, the dense texture of old
neighborhoods and the lack of adequate cultural spaces for youth exacerbate
these challenges. The lack of cultural facilities restricts personal growth and
recreation. It also exacerbates broader social issues like declining literacy rates,
heightened social tensions, and a rise in delinquent behavior. Economic issues
and poverty further compound these challenges, creating a cycle that is difficult
to break.

Culture and art are powerful forces that can address these issues by promoting
social reform and fostering societal dynamism. As pillars of collective identity,
they have the potential to bridge the gap between past traditions and present
needs. The dual components of identity—time and place—highlight the impor-
tance of situating cultural and artistic efforts within both historical contexts and
contemporary expectations. Identity is not static; it evolves with societal needs
and aspirations, responding to individual and collective demands.

In the context of architectural and urban design, a wide range of factors influ-
ence the outcome of a project. These include climate, function, available ma-
terials, construction techniques, economic considerations, and the skills of the
labor force.

The architectural significance of any structure lies in its ability to meet the re-
guirements of its time while preserving the cultural essence of its environment.

Through conscious and thoughtful architecture, it is possible to create spaces
that not only meet functional needs but also enrich the cultural and mental
well-being of the community. For example, designing a cultural complex in an
old neighborhood can provide a space for recreation and cultural engagement.
Such a complex can alleviate social problems, reduce neighborhood-level pov-
erty, and enhance security by fostering a sense of community and shared pur-
pose.

In the specific case of Golpayegan, the creation of culturally sensitive urban
spaces can help address the city’s challenges while honoring its rich heritage.
Respecting the historical identity of neighborhoods like Chaharsougq is vital for
preserving the city’s cultural legacy. This includes protecting historical land-
marks and creating new spaces that complement the traditional architectural
style. By prioritizing cultural and artistic values in urban planning, Golpayegan
can pave the way for a more cohesive and vibrant society.

Ultimately, preserving and promoting the cultural and historical identity of Gol-
payegan requires a comprehensive and integrative approach. By acknowledg-
ing the importance of cultural spaces, addressing the needs of the youth, and
incorporating traditional identity features into urban development, it is pos-
sible to create a city that thrives both culturally and socially. This effort will
ensure that Golpayegan’s rich heritage is not only preserved but also serves as
a foundation for sustainable growth and progress in the future.

Keywords: Identity features, Local identity, old contexture, Golpaygan city
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Abstract

Despite its rich cultural and historical heritage, Golpayegan city has seen a ne-
glect of attention to its cultural issues in recent times. The culture of any society
serves as the core pillar of its existence and progress. Therefore, preserving
and emphasizing cultural identity becomes critical, particularly in shaping new
urban or architectural texts within the framework of older contexts. This holds
special importance in places like Golpayegan, where a rich historical and cultur-
al legacy can serve as a foundation for meaningful urban development.

This research explores the identity characteristics that influence the formation
of new texts within the historical context of Golpayegan. Employing a qualita-
tive strategy and a descriptive-analytical method, it examines the culture, art,
and identity of Golpayegan by analyzing library documents. The Chaharsouq
neighborhood of Golpayegan has been selected as the spatial focus of this re-
search to provide a clear case study.

The findings reveal several key factors that can strengthen local identity. Among
these is the integration of cultural and identity elements with careful consider-
ation of the religious, cultural, climatic, and indigenous characteristics of the
local community. For example, in the traditional context of the Chaharsouq
neighborhood, the presence of historical landmarks such as a mosque from
the Seljuk period, an old market, and a historic minaret provides a strong basis
for reinforcing the neighborhood’s historical identity. These elements not only
represent architectural and historical value but also resonate deeply with the
cultural and social consciousness of the local people.

Specific identity features are essential for shaping new urban or architectural
texts within established contexts. These include incorporating design principles
such as central courtyards, an emphasis on human-scale proportions, purity
in the volume and appearance of buildings, attention to spatial hierarchy, and
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which includes the design, layout, and structural elements of the built environ-
ment, contributed 44.25%to the mobility experience. This consists of the con-
figuration of walkways, the scale and proportion of spaces, the availability of
green areas, and the overall spatial organization of the complex. These physical
elements enable or restrict mobility, guiding how individuals navigate the en-
vironment. The symbolic or semantic component, which refers to the percep-
tual and emotional aspects of the space, was found to contribute 34.60%. This
component is related to the meaning or emotional experience associated with
different places within the residential complex. Elements such as lighting, color,
textures, and views are essential in shaping people’s perceptions and emotional
connections to spaces. This connection influences mobility through these ar-
eas, as spaces with positive emotional or sensory experiences encourage more
engagement and exploration.

Finally, the behavioral component, which refers to the functional aspects of
mobility such as accessibility, safety, and the patterns of human behavior con-
cerning the space, contributed 21.15% to the overall mobility experience. This
includes factors like ease of access, the convenience of pathways, the presence
of communal spaces, and social interactions within the space. A well-designed
residential complex encourages residents to interact with one another and
move through spaces in a way that fosters a sense of community and social
vitality. However, when the research shifted to field surveys and interviews with
current specialists, the findings showed a slight shift in the relative importance
of these components. According to these contemporary experts, the semantic
(perceptual) components contributed 37.50% to the overall experience of mo-
bility, behavioral components accounted for 35.40%, and physical components
represented 27.10%. These findings suggest that, in the eyes of modern practi-
tioners, the emotional and perceptual aspects of space, along with the behav-
joral functions, are now more important in fostering mobility within residential
spaces than the purely physical aspects of the environment. The differences
between the two sets of findings highlight an important trend in contemporary
design: while physical space remains critical in guiding mobility, the emotional
and social qualities of space are increasingly recognized as essential in foster-
ing vibrant, dynamic environments. This shift reflects a broader understanding
of residential design, where the emotional and social dimensions of space are
seen as central to creating a sense of liveliness and vitality for residents.

Ultimately, the research concludes that all three components—physical, se-
mantic, and behavioral—are equally important in promoting mobility within
residential complexes and enhancing the overall vitality of family life. A well-de-
signed residential complex that integrates these elements can foster a more
active, engaging, and fulfilling environment for residents. A holistic approach to
mobility and space design is essential for promoting sustainable, vibrant com-
munities that enhance the residents’ well-being and quality of life. The study
emphasizes the need to account for emotional, perceptual, and social factors
in residential design, alongside physical infrastructure, to enhance vitality and
connection in urban environments.

Keywords: Pedestrian Mobility, Family Vitality, Semantic Factors, Behavioral
Factors, Physical Factors
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Abstract

Mobility within residential spaces plays a vital role in the perception of archi-
tectural landscapes. As individuals move through these environments, they ex-
perience time in a way that allows them to briefly encounter new and diverse
landscapes, offering a break from their routine and monotonous surroundings.
The goal of this research is to explore how various components of mobility can
contribute to enhancing the vitality of family life within residential complexes.
To achieve this, the study employs a content analysis approach, combining li-
brary-based research with field surveys and interviews. The theoretical frame-
work of the study spans the period from 1998 to 2020, focusing on the role of
mobility in architectural and urban design. Data collection is primarily based on
a content analysis of existing literature, supported by purposive sampling tech-
niques to gather insights from experts and practitioners in the field. The data
analysis follows a mixed-method approach, integrating both qualitative and
guantitative methods to obtain a comprehensive understanding of how mobili-
ty affects the liveliness of residential spaces. The research findings indicate that
mobility is a significant factor in promoting the vitality of residential complexes.
Mobility within these spaces is not simply about physical relocation but is influ-
enced by a combination of physical, behavioral, and semantic (or perceptual)
elements that shape the experience of space. According to previous experts in
the field, mobility is determined by the interaction of these three components,
each contributing in different proportions. The physical component of space,
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over decades and centuries.

The core principle behind adaptability is flexibility, and the key to architectural
flexibility lies in human adaptability to the environment, also known as resilience.
Resilience refers to the ability of humans to adjust to various conditions and envi-
ronments and, more specifically, to align themselves with spatial configurations.
Adaptability has been a critical feature of traditional Iranian houses, contributing
significantly to their lifecycle and long-term durability.

This article seeks to deepen the understanding of the concepts of adaptability
and flexibility through a comprehensive review and examination of relevant the-
oretical foundations. It also aims to evaluate these concepts more precisely by
presenting a model that explores the interrelation between adaptability and flex-
ibility, grounded in the theory of building shear layers. This study employs a de-
scriptive-analytical approach to propose a conceptual model for the adaptability
cycle, grounded in an analysis of theoretical concepts like adaptability, flexibility,
and shear layer theory. The proposed model is designed to provide a more accu-
rate assessment of building adaptability, with the ultimate goal of enhancing the
knowledge and awareness of architects, engineers, clients, and residents regard-
ing creating adaptable architectural spaces. The findings of this study will also
prove beneficial in informing decisions about the renovation of existing build-
ings and will shed light on lesser-known aspects of building adaptability, creating
more opportunities for future research in this field.

The key research questions addressed in this study are: “What is the advanced
concept of adaptability and flexibility in architecture?” “How are adaptability, re-
silience, and flexibility interrelated within the various layers of a building?” and
“What changes in buildings contribute to shaping adaptability?”

This research is a review study and employs a qualitative methodology. It is classi-
fied as applied research in terms of purpose and descriptive-analytical by nature.
Initially, data was collected from library sources, including highly cited articles,
books, documents, and materials about adaptability, flexibility, and the theory
of building shear layers. This data was then analyzed through a descriptive-ana-
lytical approach. Ultimately, the results are presented in a categorized form, sup-
ported by tables and diagrams for greater precision. It is important to note that
this research also reflects the methodology of grounded theory-based studies.

The research findings reveal that understanding the nature, interrelationships,
and multi-dimensional consequences of changes in buildings is the key to en-
hancing building adaptability. Furthermore, the concept of adaptability extends
far beyond the mere presence of multipurpose rooms or movable walls. Rather,
it is @ more comprehensive notion that involves a detailed examination of the
various layers of a building and its surroundings, aimed at identifying adaptable
features. The aim is to enhance the building’s long-term sustainability, minimize
economic and environmental impacts, and elevate the quality of life for its occu-
pants. Additionally, the continuity of the adaptability cycle across different layers
of a building depends not only on ongoing physical transformations but also on
the capacity of users to adapt to these changes continuously. This paper con-
cludes with the proposal of a model for evaluating the adaptability and transfor-
mation cycle in buildings, with specific reference to the theory of building shear
layers.

Keywords: Adaptability, Flexibility, Changeability, Housing architecture, Shear lay-
ers Theory
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Abstract

The global climate, housing policies, real estate economics, and construction
technologies have all experienced significant transformations in recent years. Be-
sides these changes, the COVID-19 pandemic led to a major reevaluation and re-
structuring of healthcare systems and communication infrastructures. Likewise,
architectural structures must adjust to these evolving social, technical, and envi-
ronmental conditions, identifying further solutions for the sustainability of past
architectures, taking into account the passage of time and the changing needs of
users. A revised definition of sustainability now suggests: “A sustainable building
is not designed to last forever but one that can easily adapt to changes.” There-
fore, architecture, as a valuable cultural, social, and economic asset, must be
adaptable to meet the evolving needs of users throughout different life cycles
to ensure greater sustainability in the post-occupancy phase. Studies show that
adaptable architecture, combined with flexible behaviors, tends to be more du-
rable and cost-effective in the long term. Furthermore, by optimizing time and
space, adaptable architecture could be a permanent solution to the complex
housing challenges developing countries face.

In light of the rapid changes in life cycles in the modern era and the evolving
needs of people, adaptability and flexibility in architecture, particularly in res-
idential architecture, are of growing importance. Adaptability offers the most
practical solution by allowing users to modify and reconfigure their living spaces
with minimal cost and effort. This concept aligns with the broader vision of sus-
tainable development. Among architectural forms, the house, as the most basic
residential unit developed over centuries, serves as the ideal model for reflecting
the changes brought about by technological advancements, trends, and shifts in
lifestyle. The house also exemplifies the differences in living that have occurred
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