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A great deal of research has been carried out on the classification of
residential units and various classifications have been presented. The
purpose of this article was to investigate the role of vertical and horizontal
density in urban housing typology in order to improve human health and
the active living environment of citizens. Therefore, in this article, the
typology of housing was discussed from the perspective of horizontal and
vertical density in urban housing architecture, and based on the results
obtained, factors affecting health were discussed. The assumptions of this
research were based on the impact of residential density on flexibility and
changeability, the type of environmental arrangement, the number of
unconnected houses on the residents' perception of their place of
residence. The current research was applied and descriptive non-
experimental in terms of its nature and method. Cochran's formula was
used for sampling and 385 questionnaires were collected. Sample selection
was random and included engineers and architectural specialists at the
engineering system organization of Tehran province with at least 15 years
of related activity and work experience. Data collection method was
through the use of a questionnaire as well as library study by referring to
available documents in scientific and authoritative articles. The validity of
the questionnaire was obtained by formulating the questions based on the
theoretical foundations of the research and with the comments and
approval of the above-selected engineers and architectural experts. In
order to confirm the reliability of the questionnaire, Cronbach's alpha
coefficient was used and values above 0.7 were considered acceptable. The
mean test was calculated on the main and specific hypotheses in SPSS22
software and at a confidence level of 0.95. The results demonstrated that
all research hypotheses were confirmed. As a result of this research,
effective factors in human health and living environment were identified
and recommendations were made for using all factors.
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EXTENDED ABSTRACT

Introduction

Itis possible to analyze the design process of urban residential complexes. Each complex
is formed as a driving factor and important choice in design, although during a certain
intellectual framework. Many research studies have been carried out for the classification
of residential units and various classifications have been presented including the method of
classification of residential units by Alexander and Chermayev, the pattern of residential
types by Kevin Lynch, and the typology of urban residential units. An architectural model
is a suitable embedding of a species in a special site and with the personal feelings of the
designer, builder or owner. By examining the analysis of the design process of urban
residential complexes, it can be said that although each complex is formed during a certain
intellectual framework as a driving factor and important choice in design, its reality is in a
specific social context that carries culture and economy and a physical urban platform that
cannot be commercial at all whether it is for residential or other uses, particularly since
today we are changing from a traditional society to a modern one. If it is a living species, it
can be used in different models. However, if it loses its effectiveness and meaning, it is
considered a dead species. In this article, housing typology is discussed from the point of
view of horizontal and vertical density in urban housing architecture.

Methodology

In this article, the typology of housing from the perspective of horizontal and vertical
density in urban housing architecture was discussed. The present study was an applied
research in terms of nature and methodology used was a non-experimental descriptive
research. In this study, Cochran's formula was used for sampling and 385 questionnaires
were distributed among engineers and architectural specialists selected from the
Engineering System Organization of Tehran Province. Data collection was carried out using
questionnaires in addition to library study and documents of scientific and valid articles.
The validity of the questionnaire was obtained by compiling the questions based on the
theoretical foundations of the research and with the comments and approval of professors
in the field. In order to confirm the reliability of the questionnaire, Cronbach's alpha
coefficient was used; values above 0.7 were deemed acceptable. The mean test was
calculated on the main and specific hypotheses in SPSS22 software and at a confidence level
of 0.95.

Results and discussion
This research included three hypotheses:
1- The degree of flexibility and variability affects the residents’ perception of density.
2- The number of non-connected houses affects the residents’ perception of density.
3- The type of environmental arrangement affects the residents' perception of
density.
The results showed that all research hypotheses were confirmed. Density (building and
population) is a tool that determines the policy of using space. The issue of density is one of

234



Journal of Technical and Vocational University Winter 2023, Vol. 19, No. 4, p. 231-259

the issues that can be both the cause and the effect; the cause of significant changes and
transformations in the body of the city and the result of many unwanted events. The issue
of density can be discussed from various economic, social and environmental dimensions,
and even climatic and physical. People's financial ability to finance the costs of housing, land,
and urban services all affect the process of urban density formation and the realization of
the predicted densities in urban development plans. Moreover, the economic effects of
realized densities are also significant. For example, high density in an area attracts
investments to that place. In determining urban densities, environmental issues and their
attention and assessment are necessary.

Conclusion

The horizontal expansion of cities, which is a response to the lack of housing, highlights
the need for planning in order to contain and control the expansion at this level. Vertical
expansion and applying high population densities in recent years are the efforts that have
been made for this purpose. In other words, density (building and population) is a tool that
determines the policy of using space. In general, it should be said that environmental factors
play a major role in the formation and development of cities, and on the other hand, the
uncontrolled development of cities affects the urban environment. Finding the optimal ratio
and sum between the above factors in determining urban densities requires knowing the
impact of each of these factors. Today, in cities that are facing a housing crisis or are on the
verge of such a crisis, the development and continuity of urban life is at risk because the
rapid growth and horizontal expansion of cities consume the city's environmental
resources and threatens its future by consuming non-renewable energy.

Designers and urban planners are forced to take measures to solve or reduce these
issues. The main areas of these initiatives include policies of high-rise construction,
massification, changing tax laws, establishing land use laws, and the policy of increasing
building density.

Table 1. SPSS22 output of Cronbach's alpha results of the questionnaire.
Cronbach's alpha coefficient

(Alpha = 0/7) Variable
0.805 The degree of flexibility and variability
0.814 Number of unconnected houses
0.797 Type of environmental arrangement
0.801 Perception of residents of residential units

Table 2. SPSS22 output of mean, standard deviation and mean error for the first hypothesis.
N Mean Std. Deviation Std. Error Mean
Hypothesis1 385 0.7393 0.23462 0.01234
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Table 3. SPSS22 output from One Sample t-Test of the first hypothesis.

Test Value = 0.5

95% Confidence Interval

. . Mean ;
. of the Difference
t Df Sig. (2-tailed) Difference
Lower Upper
Hypothesis1 6.742 384 0.000 0.15892 0.1119 0.1827

Table 4. SPSS22 output of mean, standard deviation and mean error for the second hypothesis.
N Mean Std. Deviation Std. Error Mean

Hypothesis2 385 0.6022 0.23532 0.02389

Table 5. SPSS22 output from One Sample t-Test of the second hypothesis.

Test Value = 0.5

95% Confidence Interval of the Difference

t Df Sig. (2-tailed) Mean Difference
Lower Upper

Hypothesis2 5.276 384 0.000 0.10216 0.0547 0.1496

Table 6. SPSS22 output of mean, standard deviation and mean error for the third hypothesis.
N Mean Std. Deviation Std. Error Mean

Hypothesis3 385 0.7242 0.31351 0.03183

Table 7. SPSS22 output from One Sample t-Test of the third hypothesis.

Test Value = 0.5

95% Confidence Interval

Mean :
i -tai of the Difference
t Df Sig. (2-tailed) Difference
Lower Upper
Hypothesis3 6.044 384 0.000 0.22423 0.1610 0.2874
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