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Obijective: This study provides a comprehensive review of available retrofitting methods
for masonry buildings and evaluates their applicability in rural areas. Traditional masonry
buildings are among the most common structural types in Iran and many developing
countries. Due to the absence of standard seismic-resistant systems, non-engineered
construction practices, and the use of low-quality materials, these structures are highly
vulnerable to seismic events, even of moderate intensity. Given Iran’s high seismicity and
the frequent occurrence of earthquakes across the country, improving the earthquake
resistance of buildings is of critical importance. Masonry buildings, because of their large
number, wide geographical distribution, and high vulnerability, require particular attention
in seismic retrofitting programs. Moreover, the limited number of stories in such buildings
has resulted in relatively similar construction patterns across different regions, making it
possible to reduce both costs and construction time through appropriate retrofitting
strategies rather than complete reconstruction.

Method: Numerous techniques have been proposed for the seismic retrofitting of masonry
buildings, each with its own advantages, limitations, and implementation challenges.
However, most previous studies have focused on only a limited number of methods. In this
research, a broad range of retrofitting techniques was collected and analyzed. These
methods were evaluated in relation to code requirements and practical implementation
criteria to assess their feasibility for application in rural settings.

Results: Strengthening masonry walls using steel strips effectively prevents brittle and
sudden shear failures by providing confinement to the walls. Appropriate spacing of steel
strips acts as a stabilizing mechanism, enhances wall ductility, and improves structural
performance. In addition, proper strip spacing helps reduce stresses caused by thermal
variations and increases the energy absorption capacity of masonry walls, thereby
improving their overall seismic behavior.

Conclusions: Based on the findings, the use of steel strips can be regarded as one of the
most effective and practical retrofitting techniques among the methods reviewed. This
approach stands out due to its ease of implementation, cost-effectiveness, and significant
ability to improve the seismic performance of masonry buildings, particularly in rural
areas.
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Introduction
Rural areas continue to face a wide range of social, economic, and spatial challenges that

affect their development trajectories and long-term sustainability. Consequently, sustainable
rural development has become a central objective of national and regional planning policies,
with governments seeking to promote balanced development through the effective utilization
of available resources, infrastructure, and institutional capacities. Achieving sustainable rural
development requires not only improving living conditions in rural areas but also ensuring
equitable access to services, economic opportunities, and social infrastructure.

In Iran, one of the major challenges confronting rural development is the imbalance in the
spatial organization of rural settlements and the unequal distribution of public services and
facilities. The fragmented settlement structure and disparities in service provision have
contributed to uneven development patterns, reduced accessibility, and increased rural
outmigration. In this context, the hierarchical organization of rural services and the rational
distribution of facilities are essential for strengthening rural settlements, stabilizing population
distribution, and reducing migration pressures toward urban areas.

Spatial planning and rural settlement organization plans provide an effective framework
for addressing these challenges. Such plans facilitate a comprehensive understanding of
regional characteristics, identify the underlying factors shaping socio-economic and spatial
conditions, and establish strategic directions for future development. By forecasting
demographic, economic, and functional trends over a long-term planning horizon, these plans
contribute to the formulation of policies and implementation strategies aimed at achieving
sustainable and balanced rural development.

Accordingly, this study seeks to evaluate the effectiveness of the rural spatial organization
plan in Hamedan County by examining patterns of service provision and functional
development within the rural settlement system.

Method

This study adopts a descriptive—analytical research design to evaluate the effectiveness of the
rural spatial organization plan in Hamedan County, with particular emphasis on the
distribution and utilization of public services and higher-order functions within rural
settlements.

Data collection was conducted using documentary and library-based methods. The primary
sources included settlement identification records, official statistical documents, and
population and housing census data for the years 1996, 2006, and 2011. These datasets
provided the basis for assessing changes in the level of public services and functional
capacities of rural settlements over time.

The analytical framework of the study was based on evaluating and comparing the levels
of public services and higher-order functions among rural centers during the study periods.
Particular attention was given to measuring functional growth and identifying differences
between designated rural centers and satellite villages within the settlement hierarchy.To
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examine the spatial distribution of service growth and functional development, Hot Spot
Analysis (Getis—Ord Gi*) was employed within a Geographic Information System (GIS)
environment. ArcGIS software was used to analyze spatial patterns, identify statistically
significant clusters of growth, and visualize the spatial distribution of service and functional
changes across rural settlements in Hamedan County.

Results
The analysis of changes in the general functions of rural settlements indicates that, throughout
the study periods, rural districts, service complexes, and rural systems experienced
substantially higher rates of functional growth than satellite villages. The spatial distribution
of statistically significant hot spots further confirms this pattern. The rural systems of
Hamedan, Marianaj, and Jurgan, along with the service complexes of Ebro, Abshineh,
Tafrijan, and Solan, as well as the rural districts of Yekanabad, Ansar Imam, Deh Piaz,
Arzanfud, and Varkaneh, exhibited the highest levels of growth in general functions.

Similarly, the analysis of higher-order functions revealed a comparable trend. The average
growth rate of higher-order services and functions in rural districts, service complexes, and
rural systems exceeded that of satellite villages. The most significant concentrations of growth
were observed in the central part of the study area, particularly around the Abshineh service
complex and the Dingleh—Kabhriz rural district, as well as in the northwestern sector centered
on the Solan service complex and the rural districts of Deh Piaz, Yekanabad, and Ansar
Imam. In addition, the rural systems of Hamedan, Marianaj, and Jurgan demonstrated the
highest levels of growth in higher-order functions, further reinforcing their role as key service
centers within the regional settlement hierarchy.

Overall, the findings indicate that functional development has been concentrated in the
designated rural centers, reflecting the intended spatial structure of the rural settlement
organization plan.

Conclusions

The findings of the study, based on both general and higher-order functions, demonstrate the
substantial advancement of the designated centers identified in the rural spatial organization
plan compared with satellite villages. The observed patterns of functional growth suggest that
the objectives of the spatial organization plan for rural settlements in the Central District of
Hamedan County have been largely achieved during the period 1996-2011.

The significant increase in public services and higher-order functions within the designated
rural centers has strengthened their position within the settlement hierarchy and enhanced
their capacity to serve surrounding villages. As a result, these centers have become more
effective in providing services, facilitating economic activities, and supporting local
development.

Furthermore, the strengthening of rural service centers has the potential to attract and retain
population within rural areas. If accompanied by the creation of sustainable and income-
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generating employment opportunities, these centers can help reduce rural-urban migration
and function as intermediary growth poles, thereby mitigating migration pressures on large
cities and metropolitan areas. Consequently, the implementation of the rural spatial
organization plan can be considered an important step toward achieving balanced regional
development, improving service accessibility, and promoting the long-term sustainability of
rural settlements.
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