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Abstract

As a result of the rapid growth of urbanization, the use of urban space is the focus of interest for urban planners
and designers. It is therefore very important to plan tall buildings with sustainability criteria in mind before
construction. The aim of this study is therefore to evaluate the criteria of environmental sustainability in the

planning of high-rise buildings. The study was conducted in district 4 of Mashhad metropolis. The research method
is the use of a questionnaire in a quantitative, survey and applied research method to collect the necessary data
based on the components of the theoretical framework in the form of a questionnaire (in the form of a Likert scale),
and then using the Delphi method at the disposal of #¥ experts. is placed The data analysis is descriptive, inferential

and confirmatory in ¥ ways, using Spss and Smart PLS software to investigate the importance of environmental
sustainability indicators in the design of high-rise buildings. The components that have a higher average are
presented in the form of a map in the GIS pro software, and for the components that have an acceptable status, a
solution is offered at the end. In general, the results of the research show that the location of Area 4 near the
southern heights and two parks of extra-urban scale (Khorshid and Vakil Abad) has created a more favorable
environment for the choice of a residential area, for this reason, development has increased in this area, as the high
permeability and green and open spaces per capita in the study area have improved the level of social interaction,
presence and vibrancy in the urban spaces of the study area, which can be considered as the eyes of the street that
monitor the increase in safety and mental health.
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Extended Abstract

Introduction

With the rapid rise in urbanization, population
density is also increasing. As a result, the
number of modern multi-storey buildings and
skyscrapers is increasing, and technical and
transport infrastructures are developing at an
incredible rate. Live in urban areas around the
world. Indeed, the growth of modern high-rise
buildings will significantly affect the Earth's
existing climate conditions and the ecological
balance of life. If we do not move quickly
towards sustainability.

The concept of improving the environment,
which is becoming increasingly important
today, is to achieve a balance and interaction
between the environment and development,
which is one of the most important components
of a city's environment, the living environment.
However, construction is one of the most
important sectors of any country's economic
development and has a significant impact on the
environment and is one of the seven main
factors in the consumption of resources and
environmental emissions.

In this regard, the aim of the current research is
to evaluate the criteria and indicators of
environmental sustainability in the design of
high-rise buildings in district 4 of Mashhad city,
and in this context, the research question "How
can environmental sustainability criteria be
applied in the design of high-rise buildings?" It
is formulated.

Methodology

The method of this research is quantitative in
accordance with the practical purpose and from
the perspective of the research data paradigm
and was conducted as a survey at regional level.
As an information gathering tool, the indicators
relevant to the research were first compiled
from library records and the information was
collected using a questionnaire. The questions
in the questionnaire are closed-ended and a five-
point Likert scale was used. The sample size
corresponds to sv urban specialists who studied

at masters and doctoral level. The Delphi
method was used to select the sample size, and
this number of people was selected after
reaching theoretical saturation. The data
obtained was analyzed using the Spss and smart
pls programmes. The weighting of the

individual factors was determined using
confirmatory factor analysis. A spatial analysis
was then carried out in the GIS pro software.
The validity of the questionnaire was measured
using the face validity method, which was
confirmed with the help and advice of experts.
To measure the reliability of the questionnaire,
Cronbach's alpha coefficient was used, which
has a value of - ava. Also, factor analysis was

used to inferentially analyze the data in the
guestionnaire and a one-sample T-test was used
to determine the effects of the research variables
and meaningful relationships between them.

Results and discussion

In the descriptive statistics of the impact of the
environmental sustainability components on the
social components, the highest average value of
¢,2 is related to the impact of green and open
spaces on social interactions per capita, and in
the descriptive statistics of the impact of the
environmental sustainability components on the
environmental components, the highest average
value is £.in the descriptive statistics of the
impact of the environmental sustainability
components on the physical components, the
highest average of ¢,¥ is the impact of
permeability on architectural form and
enclosure and the impact of urban infrastructure
on architectural form, presented in the form of
a performance radius.

In the inferential analysis, the separation of the
degree of skewness and the level of the standard
deviation was first determined to determine the
normality of the distribution of the values in the
variables. Then the non-parametric
Kolmogorov-Smirnov test was used to check
the normal distribution of the data. According
to the obtained numbers greater than -, ¢, the
data are not normal, and the Spearman
correlation test was used.

In the factor analysis, the relationship between
the variables of environmental sustainability
and the components of high-rise buildings
(social, environmental and physical) was
shown. The results show the influence of each
of the five criteria indicators of sustainable
environmental development on the fourteen
indicators of the criteria of high-rise buildings.
The compatibility of the results of this study
with previous studies shows that by considering
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the environmental components in the planning
of high-rise buildings, urban spaces can be
developed in harmony with the environment.

Conclusion

The results presented have shown that with the
high proportion of open and green spaces per
capita in the ith region, the space for presence
and thus for the creation of social interactions is
in good condition. In general, it can be said that
the impact of permeability on the architectural
form, enclosure and infrastructure, which has

the highest average value, with the creation of
the access network, reveals the development
process of urban infrastructure and is reflected
in permeability. In fact, the presence of high
permeability has created a different
architectural form and also reduced the feeling
of confinement in the area. This is finally
summarised and explained to provide solutions
along with the management by citing the
research findings to pay attention to the cases
that have developed weaker in the region..
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