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The present study aims to analyze the role of transitional spaces in the design of residential
complexes following Iranian architectural principles, with an emphasis on interaction
with the natural environment. The research is applied in purpose and descriptive—
analytical in nature, employing space syntax theory. The Azarab Residential Complex in
the city of Arak was selected as the case study. Analyses were conducted using
DepthmapX software at two scales: site plan and pilot plan. Visual integration, spatial
connectivity, isovist analysis, and agent-based analysis (Gate Count) were used to
examine spatial configuration, movement patterns, and visual field quality. The results
indicate that transitional spaces with the highest visual integration and connectivity
establish the greatest visual and functional contact with open spaces, natural light, and
environmental elements. Conversely, spaces with lower integration provide greater
privacy and limited interaction with the external environment. Isovist analysis also
demonstrates that controlling the field of view in transitional spaces creates a balance
between spatial legibility and privacy. Overall, the findings suggest that a transition-
oriented spatial organization in the Azarab Residential Complex, based on the spatial
logic of Iranian architecture, effectively balances social interaction, movement behavior,
and environmental quality.
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Introduction

In recent decades, the expansion of urbanization and the increase in building density in different cities
of the world have caused fundamental changes in settlement patterns. The development of large-scale
residential complexes, although it is considered a response to the small housing need, but in many cases,
it has led to a decrease in the quality of human connection with the natural environment and a decrease
in the gradual interaction of residents with the surrounding environment. This discontinuity not only has
environmental consequences, but also affects the quality of life, residential satisfaction and mental
health of the residents. Contemporary studies in the field of architecture and urban design show that the
environmental quality of residential spaces is more dependent on the way open, semi-open and middle
spaces are organized than technological solutions; Spaces that provide the possibility of indirect and
gradual human contact with light, air and open space and play an effective role in improving the living
experience of residents. In recent decades, the city of Arak has witnessed the extensive development of
residential complexes, which is often done with a quantitative approach based on increasing building
density, and the quality of common and intermediate spaces is not prioritized. As a result, detailed spaces
in many complexes have been either removed or reduced to mere movement paths and lacking
environmental quality. This situation occurred in a situation where the city is facing challenges such as
air pollution, lack of effective open spaces, and reducing residents' contact with natural elements, and
improving the quality of the residential environment has become one of the main concerns of the city.
The innovation of the present research is that it specifically investigates the detailed space as a medium
of interaction with the natural environment in Iranian residential architecture and by using quantitative
analyzes of the layout of the space. By analyzing spatial and perceptual indicators, this research
determined the position of variables and indicators in improving the quality of residential environment
and provides a generalizable model for the design of sustainable residential complexes in the middle
cities of Iran.

Material and Methods

The current research, with a descriptive-analytical approach and using the method of architectural space
syntax, examines the spatial configuration and the role of detailed space in residential complexes based
on Iranian architecture. The purpose of this research is to analyze the position of detailed spaces as an
interface between indoor spaces and the natural environment and to investigate their impact on the
quality of the residential environment. The research data has been collected through the analysis of
architectural maps, spatial arrangement and field visit to the site. In this regard, Azarab residential
complex in Arak city was chosen as a case study because it is an example of residential complexes with
an lranian architectural approach and detailed spaces that can be analyzed. Complex architectural plans
were entered in DepthMapX software and analysis of visibility and visual accessibility was performed
on them. In the first stage, analytical maps of spatial connection and interconnection for different spaces
were extracted and analyzed. The main indicators of space syntax, including interlinking, connection
and spatial depth, were used to analyze spatial relationships, accessibility, hierarchy of spaces and the
position of detailed spaces in the overall system of the complex. In addition to the internal analysis of
the building, axial analyzes were also carried out on local and general scales to investigate the effect of
the spatial configuration of the complex on the topological structure of the movement network and the
relationship between the internal spaces and the surrounding environment. At this stage, axial graphs
were drawn and analyzed separately in DepthMap software. To present the results, color spectrums were
used to show the difference in spatial index values, so that spaces with higher values were displayed
with warm colors and spaces with lower values were displayed with cold colors.

Results

Spatial connectivity analysis was conducted on the site plan and pilotis plan of the Azarab residential
complex to identify the position of hinge spaces and contact points between the built environment and
the natural surroundings. The results indicate that spaces with higher connectivity play a pivotal role in
organizing movement and social interactions, possessing the greatest potential for engagement with the
natural environment and open spaces. Conversely, spaces with lower connectivity exhibit higher levels
of privacy and more limited contact with the external environment. The spatial structure of the complex
follows a clear hierarchy, where certain spaces hold a more central and influential position compared to
other sectors. VGA (Visual Graph Analysis) results revealed that the highest levels of visual
connectivity are located along the east-west axes of the site and the extension of the primary movement
joints. These areas, identifiable by the red and orange color spectrum, function as visual and spatial
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hubs, providing the greatest capacity for orientation, perception, and movement aggregation. In contrast,
peripheral and marginal spaces, represented by the blue to green spectrum, possess less visual integration
and serve secondary, semi-isolated roles. This pattern of connectivity distribution demonstrates the
function of hinge spaces as organizing mediators of spatial interactions and connectors between building
masses at the site scale. All tables and figures related to connectivity use a relative scale (0-1). The
results of the visual connectivity analysis of the Azarab residential complex site plan show that the
spatial structure follows a heterogeneous and polarized pattern. The maximum visual connectivity, with
a value of approximately 37.5, is concentrated in the eastern part of the site, which hosts the main access
route and the complex’s dominant movement axis. Gate Count analysis of the site plan indicates that the
primary concentration of movement is formed in the central-eastern section of the site. Finally, isovist
(visual field) analysis of the site plan, and particularly the pilotis plan, shows that the distribution of the
field of view is uniform and stable across most points of the space. The minimal variation in isovist
values indicates that, due to the absence of significant transverse obstacles such as intermediate walls or
bulky separators, the pilotis plan provides a continuous and homogeneous view in all horizontal
directions.

Discussion and Conclusion

The results of the current research show that the spatial configuration structure of Azarab residential
complex, beyond the mere organization of movement relations, plays an effective role in shaping the
living experience of the residents and their interaction with the surrounding natural environment. Visual
integration analysis showed that the spaces with the highest spatial integration are located along the
open axes, main movement paths and open areas of the site and provide the most visual contact with
green spaces, natural light and environmental views. As collective and public centers, these spaces
organize the flow of movement and gathering of residents and provide the possibility of social
interaction and simultaneous exploitation of the natural environment. The connection index also
indicates that the main routes with the most connectivity, not only help to guide movement and spatial
readability, but have also become natural channels for ventilation, lighting and environmental exchange.
On the other hand, spaces with low connectivity are mainly located in enclosed and peripheral areas and
while reducing traffic flow, they provide conditions for relaxation, privacy and private spatial
experience. Izovist analysis shows that the spatial joints, especially the entrances and transition spaces,
have a wide field of vision that allows for the perception of the environment and easy orientation, while
the residential units and terraces have a high level of privacy and environmental peace by controlling
the view and limiting the visual field.
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Table 1. Full Specifications of the Arak Azarab complex
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Figure 4. Connectivity index analysis of the Azarab residential complex site plan
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Table 3. Connectivity indices of the Azarab residential complex site plan
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Figure 5. Agent-Based analysis of the Gate Count index in the Azarab residential complex site plan
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Table 4. the status of gate count indices in the Azarab residential complex site plan
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Figure 6. 60-degree Isovist from the center of the Azarab residential complex blocks
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Table 5. Status of the Isovist Index in the site plan of the Azarab Residential Complex
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Figure 7. Connectivity Index Analysis in the pilot plan of the Azarab residential complex

Table 6. Connectivity index status in the pilot plan of the Azarab residential complex.
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Figure 8. 360-degree isovist from the elevator entrance as a spatial joint
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Table 7. Isovist status in the floor plans of the Azarab residential complex
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