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Security in residential complexes is one of the key dimensions for
enhancing the quality of life and reducing vulnerability to natural and
human-made threats. The passive defense approach, as a non-military
strategy, can play a significant role in strengthening both the physical
and perceptual—-spatial safety of housing environments. This study
aimed to identify and evaluate the components and subcomponents of
safe residential complex design based on the principles of passive
defense in the city of Tabriz, considering its specific climatic and
physical characteristics.Tabriz, due to its unique geopolitical position
in the northwest of Iran, history of frequent earthquakes, high
population density, concentration of deteriorated urban fabrics, and its
industrial significance, is among the cities where analyzing passive
defense has particular importance. The research is applied—descriptive
in nature and was conducted in two stages. First, the theoretical
foundations were reviewed through library studies, and a conceptual
model comprising ten main components and forty-one subcomponents
was developed. Then, to evaluate the model, a researcher-made
questionnaire based on a five-point Likert scale was designed and
distributed among 60 housing experts, including architects and civil
engineers. The reliability of the questionnaire was confirmed with a
Cronbach’s alpha coefficient of 0.92. Data were analyzed using SPSS
software through means comparison, independent t-test, and one-way
ANOVA to examine differences among groups based on gender, work
experience, and education level. The results indicated that the
component “mobility facilities and emergency evacuation” had the
highest importance from experts’ viewpoints (mean = 4.525), while
“sense of place attachment” had the lowest acceptance (mean = 3.42).
At the subcomponent level, 33 indicators were confirmed and 8 were
rejected. Limited differences among groups were observed, mainly
related to perceptual and psychological dimensions.Overall, the
findings highlight that designing safe residential complexes requires
simultaneous attention to both physical and perceptual dimensions of
security. Moreover, the observed differences among experts emphasize
the need for comprehensive and multidimensional approaches in
policymaking and design to encompass the diverse perspectives and
needs of users.
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Introduction

Security in residential environments has become one of the most significant dimensions of urban quality
of life in contemporary cities. Increasing natural disasters, rapid urbanization, environmental crises, and
human-made threats have intensified the vulnerability of residential areas, especially in developing
countries. In this context, passive defense, as a non-military and preventive approach, plays an important
role in reducing physical and psychological vulnerability and improving urban resilience. Passive
defense strategies aim to minimize damages and maintain the continuity of essential activities through
architectural, spatial, and infrastructural measures without relying on military intervention.

Housing, as the primary living environment of citizens, has a direct relationship with human safety,
psychological comfort, social interaction, and place attachment. Therefore, integrating passive defense
principles into residential complex design can significantly contribute to improving both physical
security and perceptual-spatial security. Physical security refers to objective and measurable
environmental characteristics such as structural resistance, emergency evacuation systems, accessibility,
and infrastructural safety. In contrast, perceptual—spatial security is related to users’ mental perception of
safety and includes environmental readability, territorial control, sense of belonging, visibility, and
psychological comfort.

The city of Tabriz, located in northwestern Iran, represents a particularly sensitive case for passive
defense studies due to its geopolitical position, proximity to international borders, industrial importance,
high population density, aging urban fabric, and severe seismic vulnerability caused by the North Tabriz
Fault. Furthermore, the cold and semi-arid climate of Tabriz has influenced residential architectural
patterns and spatial organization throughout history. These characteristics highlight the necessity of
developing localized frameworks for safe residential complex design based on passive defense
principles.

The present study aims to identify and evaluate the components and subcomponents of safe
residential complex design with a passive defense approach in Tabriz. The research seeks to provide a
comprehensive conceptual framework integrating both physical and perceptual—spatial dimensions of
security in residential environments.

The study adopted an applied—descriptive methodology and was conducted in two phases. In the first
phase, theoretical foundations were collected through library research and scientific literature review.
Based on the extracted concepts, a conceptual model consisting of 10 main components and 41
subcomponents was developed. In the second phase, a researcher-made questionnaire based on a five-
point Likert scale was designed to evaluate the proposed model. The questionnaire was distributed
among 60 housing experts, including architects, civil engineers, university professors, researchers, urban
managers, and construction professionals in Tabriz. The reliability of the questionnaire was confirmed
using Cronbach’s alpha coefficient (o = 0.92), indicating high internal consistency. Data were analyzed
using SPSS software through descriptive statistics, independent t-tests, and one-way ANOVA.

The conceptual model included three major dimensions:
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1. Physical components,

2. Shared environmental components,

3. Perceptual-spatial components.

The physical dimension included components such as spatial organization, architectural form, structural
quality, emergency evacuation systems, interior spatial arrangement, and protective infrastructures.
Shared environmental components consisted mainly of lighting and vegetation, while perceptual-spatial
dimensions included readability, territorial control, and sense of place attachment.

Results and Discussion

The findings demonstrated that most of the proposed components were positively evaluated by experts
and considered important for designing safe residential complexes with a passive defense approach.
Among the ten main components, “Mobility Facilities and Emergency Evacuation” achieved the highest
mean score (Mean = 4.525), indicating the strongest consensus among specialists regarding its
importance. This finding highlights the critical role of rapid evacuation systems, emergency circulation
routes, and accessible movement networks in reducing casualties during crises such as earthgquakes,
explosions, or urban emergencies.

The second highest-ranked component was “Spatial Organization and Architectural Form” (Mean =
4.39). Experts emphasized that building form, spatial configuration, and settlement patterns directly
affect environmental resilience and vulnerability reduction. Components related to “Physical Structure
and Building Construction” (Mean = 4.38) also received high scores, reflecting the importance of
structural resistance, material durability, facade safety, and construction details in passive defense-
oriented housing design.

At the subcomponent level, 33 out of 41 indicators obtained mean scores higher than 3.5 and were
therefore accepted by the respondents. The highest-ranked subcomponent was “Proper Shelter
Infrastructure Design” (Mean = 4.78), demonstrating the strong importance attributed to shelter provision
in residential complexes within the context of Tabriz’s seismic and geopolitical conditions.

Other highly ranked subcomponents included:

¢ Proper movement and access routes (Mean = 4.65),

o Fire protection systems (Mean = 4.60),

e Emergency lighting systems (Mean = 4.60),

o Appropriate building settlement patterns (Mean = 4.53),

o Appropriate building form selection (Mean = 4.53).

These results indicate that experts prioritize objective and functional dimensions of security over
subjective and psychological dimensions.

Conversely, the lowest-ranked subcomponents were primarily related to perceptual-spatial and
psychological aspects of security. “Providing Privacy and Personal Space” received the lowest score
(Mean = 2.90), followed by “Personalization of Space” and “Small-Scale Spatial Diversity.” These
findings suggest that professionals in architecture and engineering may place greater emphasis on
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structural and technical security criteria compared to psychological and experiential dimensions of
residential environments.

The study also investigated differences among respondents based on work experience and gender.
Results showed that most evaluations were relatively consistent across groups; however, several
perceptual—spatial indicators demonstrated differences near the acceptance threshold.

Experts with longer professional experience tended to evaluate psychological and environmental
indicators differently from less experienced participants. For example, differences were observed in:

¢ Environmental perception,

¢ Spatial boundaries,

¢ Psychological deterrence,

o VVegetation structure,

¢ Behavioral control,

e Space perception and environmental quality.

These variations may result from differences in practical experience, professional priorities, and
familiarity with recent architectural theories and technologies.

Gender-based analysis also revealed minor differences regarding:

¢ Environmental perception,

e VVegetation structure,

o Thermal comfort systems,

e Spatial quality perception,

¢ Psychological deterrence.

However, the numerical differences were relatively small and mostly concentrated around the threshold
value of 3.5, indicating that these disagreements were not fundamentally significant.

The findings generally align with previous studies emphasizing the role of physical resilience,
emergency accessibility, and spatial organization in passive defense-oriented urban design. Studies
conducted by Mobaraki et al. (2023), Meshkini et al. (2023), and other researchers similarly highlighted
the importance of building quality, safe circulation systems, and resilient infrastructure in reducing urban
vulnerability.

Nevertheless, one of the distinctive findings of this study is the relatively lower importance assigned
to perceptual-spatial components such as sense of place attachment and personalization. Unlike several
environmental psychology studies emphasizing emotional attachment and territoriality as key
contributors to urban safety, the experts in this study focused more strongly on technical and
infrastructural dimensions. This difference may stem from the professional composition of the sample
population, which mainly included architects and engineers rather than residents or social scientists.

Overall, the results demonstrate that safe residential complex design requires a multidimensional
approach integrating both physical and perceptual-spatial dimensions of security. While structural
resilience and emergency systems remain the primary priorities, environmental readability, territorial
control, and psychological comfort should also be considered in comprehensive housing policies.
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Conclusion

This study investigated the components of safe residential complex design based on passive defense
principles in Tabriz. By integrating theoretical foundations and expert evaluations, the research
developed a conceptual framework consisting of ten main components and forty-one subcomponents
related to physical and perceptual—spatial security.

The results revealed that physical dimensions of security, particularly emergency evacuation systems,
spatial organization, architectural form, and structural resistance, were considered the most important
factors in designing safe residential environments. Among all indicators, shelter infrastructure,
emergency access routes, and fire protection systems received the highest levels of expert agreement.

In contrast, perceptual-spatial dimensions such as sense of place attachment, personalization, and
privacy received comparatively lower scores. Although these indicators were not strongly rejected, their
lower rankings indicate that psychological and experiential aspects of environmental security still receive
less attention within current professional approaches to housing design.

The study also demonstrated that differences in professional experience and gender may influence
perceptions of environmental security, especially regarding psychological and perceptual dimensions.
These findings emphasize the importance of adopting inclusive and multidimensional design strategies
capable of addressing diverse user perspectives and needs.

From a practical perspective, the findings suggest that architects, planners, and urban policymakers
should prioritize:

e resilient spatial organization,

e emergency evacuation infrastructure,

o structural durability,

e safe circulation systems,

e protective utility networks,

e emergency lighting and shelter facilities.

At the same time, greater attention should be directed toward improving environmental readability,
territorial definition, psychological comfort, and place attachment to create more comprehensive and
human-centered secure housing environments.

The results of this study can serve as a localized framework for passive defense-oriented residential
design in Tabriz and other northwestern Iranian cities with similar climatic, geological, and geopolitical
conditions. Future studies are recommended to incorporate residents’ lived experiences, field
observations, and interdisciplinary methodologies in order to achieve a more holistic understanding of
security in residential environments.
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