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ABSTRACT
Article info: Nowadays, the activities of construction workshops are increasing day by day.
Received: 03 March 2024 Th.e v.existence.ofvarious risks and harmful fact.ors in t'hes?:‘ workshops ha}s turned
Accepted: 10 Jun 2024 this industry into one of the most dangerous industries in the world. Given that

the construction industry relies on human power by nature, and a healthy human
being is considered the basic pillar of sustainable development. The purpose of
this research was the role of construction plan in sustainable urban development
with emphasis on safety indicators and natural risks of the city. In order to collect
data, a questionnaire on the role of construction plans in sustainable urban
development was used. The statistical population included municipal managers,
supervisors of urban projects and urban affairs experts in 2021, and 384 people
were selected based on Cochran's sampling method. The results have shown that
in examining the impact of the type and quality of materials in construction
related to the observance of sustainable urban development criteria, factors such
as the level of attention to sound insulation in sustainable urban development,
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Introduction issue is in conflict with the view of the past two
he concept of sustainable centuries [1]; A pointof view thatis based on the
development is an important separation of environmental, social and
change in the understanding of the relationship  economic issues. It can be said that the
between humans, nature, and each other. This  sustainable development of sustainable
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architecture aims to protect the environment by
changing the approach towards nature, but the
proposed solutions, which are manifested in the
built environment today, are a kind of discrete
treatment separated from nature, only for its
preservation. Future generations will pay
attention. Sustainable urban development is a
form of reflection of today's development that
guarantees the continuous development of cities
and urban communities for future generations.
The aggravation of environmental problems, the
emergence and emergence of economic crises,
inequalities, the
explanation of the direct relationship between
the city form and sustainable development, and
the need to design an appropriate management
mechanism within the framework of sustainable
urban management as effective historical roots
in the formation and development of the theory
of sustainable urban development by urban
issues experts encouraged them to propose
practical solutions and specific implementation
measures in order to achieve sustainable cities.
Today, risk management in construction
projects is a very important management
process in order to achieve project goals in
terms of time, cost, quality, safety and
compatibility with the environment. So far,
researches have also been conducted in this
field, but most of them have only focused on a
number of different aspects of risk management
in construction instead of using a systematic
approach to identify risks and the probability of
occurrence and effects of these risks [2].

The studies conducted in the field of industrial

social adversities and

accidents have shown that the human factor
plays the most important and main role in the
occurrence of accidents, so that 60-90% of
accidents occur as a direct result of human
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errors and mistakes. Human error, as one of the
most important types of unsafe behavior, is an
inappropriate decision or behavior that can not
only reduce the effectiveness, safety or
performance of the system, but also cause
personal and environmental risks. In this
project, the researcher seeks to investigate the
role of construction plan in sustainable urban
development with emphasis on safety indicators
and natural risks of the city.

Introduction of information gathering tools
In this research, according to the descriptive and
analytical research method, while reviewing the
available and information, while
designing the questionnaire, the most important
issues in the field of the role of construction in
urban development
emphasis on the safety indicators and natural
risks of Ahvaz city considered and used in the
design of the structured interview tool [2].

In terms of the descriptive and analytical nature
of the current research, it will be appropriate to
use the structured In this
research, to collect information from structured
interviews in order to gather information from
the statistical community (experts and senior
and middle managers of Ahvaz municipality,
public and private contracting companies of
Ahvaz city and university professors) first to
identify safety indicators and effective natural
risks to sustainable urban development is
considered as the basis of construction plan of
Ahvaz city, and based on this, a structured
interview plan is carried out.

sources

sustainable with an

interview tool.

Description of the data

Table 1. Frequency of age of respondents

Abundance Percent
Less than 35 years 105 27.4
Valid data 36 to 45 133 34.7
46 to 55 52 13.5

683




2024, Volume 3, Issue 3 y

Eurasian journal of Chemical, Medicinal and Petroleum Research

56 and more

94 24.4

Total

384 100

The survey showed that the largest age range was related to people aged 36 to 45 years.

Table 2. Frequency of respondents’ education

Abundan
Percent
ce

Associate Degree 124 32.3

) Bachelor's degree 141 36.7
Valid

Masters 93 24.3
data

P.HD 26 6.7

Total 384 100

The survey showed that the highest range of education level was related to people with bachelor's

education level.

Table 3. The frequency of respondents’ places of service

Abundan
Percent
ce
Citizens 169 44
. Architectural experts 88 22.9
Valid -
data Ahvaz Municipality 76 19.8
University professors 51 13.3
Total 384 100

The survey showed that the largest scope of the
service was related to the citizens of Ahvaz.

Examining the fields and conditions for the
realization of urban
development design based on safety
indicators and natural risks of Ahvaz city,
Ahvaz city

Taking different  design
frameworks, the researcher has investigated the
fields
sustainable urban development design based on

sustainable

into account

and conditions of realization of
safety indicators and natural risks of Ahvaz city.
To carry out this research, firstly, the criteria for
of energy use,
prioritization indicators of the construction plan
in sustainable development with

emphasis on the safety indicators and natural

measuring the potential

urban

risks of the city and construction have been
extracted using the research literature. In this
section, it is briefly mentioned the indicators of
measuring the potential of energy use, the
indicators of prioritization of the construction
plan in sustainable urban development, with an
emphasis on the safety indicators and natural
risks of the city and unauthorized constructions.

The main variables for reviewing the
prioritization of the construction plan in
sustainable urban development with an
emphasis on safety indicators and natural
risks of the city and unauthorized
constructions

Fuzzy weight obtained from fuzzy calculations
using the weight obtained from each question:
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The total weight calculated with the help of the

software.
Main variables Fuzzy weight obtai.ned
from fuzzy calculations
Implementation of the structure in terms of the number of 0.82
floors with respect to the location
Contamination of the construction site or creating a large 0.84
volume of waste
Project design error 0.83
Implementation of the structure in terms of the number of 0.59
floors with respect to the location
The risk of the supervising engineer 0.71
Risk of worsening weather conditions 0.63
Non-compliance with the material standard 0.66
Ambiguity in the method of construction and continuation of 0.59
work
Improper safety equipment for workers 0.78
Unlicensed building 0.82

(Weighting to determine the initial phases) types of sub-risks of illegal construction

Fuzzy weight
Types of secondary risks of illegal construction obtained from fuzzy
calculations
Non-availability of the desired machinery 0.75
Failure to execute the work on time 0.74
The project implementation site is unknown in terms of geology 0.64
and environmental situation
Clumsy approach and inexperience of the employer 0.64
Weakness of workshop planning 0.52
Little use of quality materials or no use 0.63
The risk of construction on the edge of the rivers 0.78
Workforce in terms of skills and allocation of the number of forces 0.73
Incompatibility of machines with application 0.59
The risk of non-compliance with safety standards in construction 0.66
Inadequacy of workload with manpower 0.81
The risk of building in urban green spaces 0.80
The risk of not complying with the number of floors proportional
to the width of the alley and street 0.76
The risk of increasing the number of floors on unstable structures 0.71
The risk of non-compliance with manufacturing standards in worn 0.79
fabric
Adverse working weather conditions 0.72
The risk of not complying with the permitted excavation 0.78
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The risk of encroaching on the neighbors' privacy 0.85
The risk of building a commercial structure in a residential 0.63
environment
The risk of exceeding the construction of internal spaces from the 0.79
originally approved plan of the municipality
Risk of not having consulting engineers during construction 0.58
Work intensity and employee fatigue 0.81

In the next step

In order to draw the prioritization of the
construction plan in
development with emphasis on safety indicators
and natural risks of the city and construction
based on a significant level, the four main phases
or the same as the four ranking priorities of the
construction plan in
development with emphasis It has been defined
on the safety indicators and natural risks of the
city and construction in different conditions for
the area of Ahvaz city. Analysis table for ranking

sustainable urban

sustainable urban

the construction plan in sustainable urban
development with emphasis on safety indicators
and natural risks of the city and construction
based on the types of risks, ranking the
construction plan in sustainable urban
development with emphasis on safety indicators
and natural risks of the city and construction, the
researcher explained each of the components
based on the results of the respondents in the
form of an analysis table.

Table 4. The most important role of construction plan in sustainable urban development with
emphasis on safety indicators and natural risks of the city

Coefficient of Rank Standard .
Rank .. . .. Objects
variation (CV) average deviation
1 0.026 3.51 0.913 Work intensity and employee fatigue
2 0.176 3.91 0.692 Non-availability of the desired machinery
1 h i ' fth
3 0.184 387 0.715 Clumsy approach and inexperience of the
employer
4 0.186 3.85 0.715 Weakness of workshop planning

The most important role of construction plan in sustainable urban development with emphasis on
safety indicators and natural risks

The project implementation site is
1 0.275 4.102 1.132 unknown in terms of geology and
environmental situation
2 0.277 4.238 1.188 Adverse working weather conditions
3 0.279 4.400 1.230 Risk of not ha.ving consulti-ng engineers
during construction
4 0.291 4.434 1.287 Failure to execute the work on time

Table 5. The most important role of the construction plan in sustainable urban development with
emphasis on safety indicators and natural risks of the city: lack of ability of builders and citizens
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Coefficient of Rank Standard .
Rank L. . . Objects
variation (CV) average deviation

The risk of not complying with the number of

1 0.236 3.88 0.916 floors proportional to the width of the alley
and street
) 0.239 359 0.842 The rlsk. of non-comp1¥ance with -
manufacturing standards in worn fabric
3 0.239 3.84 0.918 The risk of encroacl.ung on the neighbors
privacy
The most important role of construction plan in development
1 0.308 4132 1275 The risk of construc_tlon on the edge of the
rivers
) 0.308 4.447 1371 Workforce in terms of skills and allocation of
the number of forces
3 0.313 3.942 1.235 Incompatibility of machines with application
4 0.322 4.021 1.297 The risk of non-c9mpllance Wlth safety
standards in construction
The risk of i ing th ffl
c 0.328 3.817 1255 e risk of increasing the number of floors
on unstable structures

6 0.330 4.457 1.473 The risk of building in urban green spaces

Data normality test results
(Kolmogorov-Smirnov test)

Table 6. Results of data normality test

The significance The value of the
level statistic
0.016 0.028 Type and quality of materials in construction
0.054 0.025 Using people with(.)ut tec}.lnical qualificatif)ns in terms
of safety in the field of construction
Attention to green architecture as one of the
0.07 0.033 )
components of sustainable urban development
0.063 0.029 The level of attention to sound insulation in sustainable
urban development

Valid Kolmogorov-Smirnov test was used to test
the normality of the residuals. The value is
calculated. The Kolmogorov-Smirnov statistic
for different variables is at the ideal level, for

which the P-value calculated by SPSS software is
greater than 0.05, and therefore it can be said
that the residuals of the regression have a
normal distribution.

Examining the mean and deviation components of the studied range related to the variables
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Table 7. Average values and deviation of the studied range related to the variables

Deviation of the studied
Variables Average v "
range
Type and quality of materials in 27667 0.98744
construction

Using people without technical 31889 1.0011
qualifications in terms of safety in
Attention to green architecture as 34211 11544

one of the components of
The level of attention to sound 31644 1.0241
insulation in sustainable urban

Table 8. Factor loadings and their significance level (interaction of fuzzy numbers) in summary in
each component

Observed Fuzz.y weight The degree of
. ) obtained from mutual . .
Variable variables . Final weight
) fuzzy influence of
(items) .
calculations fuzzy numbers
X1 0.62
X2 0.64
' ' X3 0.65
Type ar.ld quality of- materials 0.51 0.819
in construction X4 0.66
X5 0.71
X6 0.69
X1 0.63
Using people without X2 0.72
i ificati i X3 0.70
technical qual¥f1catlofls in 0.55 0.892
terms of safety in the field of X4 0.74
construction X5 0.73
X6 0.72
Attention to green X1 0.72
hi fth :
architecture as one (.) the X2 0.71 0.53 0.904
components of sustainable
X3 0.75
urban development
The level of . X1 0.65
e evz 'o aicttz.ntlcin to X2 0.67
SOURE ISHaton i X3 0.70 0.50 0.803
sustainable urban
X4 0.71
development
X5 0.64

The investigation has shown that there is a
correlation between all the questions of the
main variables and the main variables with the
dependent variable in the final weight values,
the degree of mutual influence of the fuzzy
numbers and the fuzzy weight obtained from the

fuzzy calculations. Therefore, it can be said that
the criteria of sustainable urban development
have been considered in Naderi area of Ahvaz.
The survey showed that the criteria of attention
to green architecture as one of the components
of sustainable urban development and the use of
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people without technical qualifications in terms
of safety in the field of construction had higher
weights than other criteria. Therefore, in the
comparative analysis of localities, if these two
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criteria were among the first to third criteria, it
can be stated that that area had a higher
intensity of sustainable urban development
indicators.

Comparative study of areas of Ahvaz city

Table 9. Of ANOVA

Significance F Mean Deirfees Sum of
level square freedom squares
0.934 5.799 3 11.598 Intergroup
0.000 6.206 323 3843.387 Within a group
325 414.985 Total
15.075
1538 3 411 Intergroup
0.000 0.243 6.337 323 91 Within a group
325 429 Total
985
1155 3 24.222 Intergroup
0.000 0.877 5 957 323 432.52 Within a group
325 456.742 Total

In this study, we showed that the significance
level and the F test were positive and correlated
for all areas, and therefore, it can be stated that
these areas have the criteria of sustainable
urban development.

Fuzzy process analysis

As mentioned, in the three phases of local risks,
public risks and manpower risk, all types of risk
components effective on the construction and
sustainable development of Ahvaz city were
examined. In this section, the fuzzy effect of the
indicators of these total risks has been
investigated based on the variables of the
investigated hypotheses.

Table 10. Fuzzy process analysis

General risks and human resources

Local risks and human resources

geology and environmental quality

The project implementation site is unknown in terms of

Incompatibility of machines with
application

Risk of worsening weather conditions

Workforce in terms of skills and
allocation of the number of forces

Clumsy approach and inexperience of the employer

Workshop planning

Failure to execute the work on time

Use of poor materials

work

Ambiguity in the way of construction and continuation of

Non-availability of the desired
machinery

Complexity of work and lack of plan

Integrated planning, budgeting and
implementation

Weakness of the supplier

Unsuitable working conditions
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Project design error

Improper safety equipment for
workers

of floors with respect to the location

Implementation of the structure in terms of the number

Failure to use safety systems and
tools during work

volume of waste

Contamination of the construction site or creating a large

Work intensity and employee fatigue

Little use of quality materials or no use

Adverse working weather conditions

Advisory team and weak workshop support

Inadequacy of workload with

manpower

The TOPSIS analysis process has several steps,
each of which has a task within the framework of
the overall process. The process of this process
is such that the result of each step is considered
as the data of the next step and the steps are
arranged in series. These steps are:

» First step: Creating a hierarchy;

» Second step: Calculate the weight;

» Third step: System compatibility.
In this process, the health and safety of each step
is necessary and the need is the desired result

The first investigated variable

and the acceptance of the next step. Therefore,
the lack of accuracy in each of the steps causes a
wrong process until the end of the process along
with the data that is analyzed, and in this case
the results will be scientifically rejected. In this
research, in order to make our relative weights
between the criteria and sub-criteria more
realistic, instead of our linear criteria between
them, non-linear risk identification indicators
and main factors have been used.

Table 11. The effect of the fuzzy weight of using people without technical qualifications in terms of
safety in the field of construction

Local (technical and operational) safety and 1 ) 3
construction risks
General risks (workspace) safety and 0.5 1 6
construction
Safety risl.<s of manpOV\./er of project 1/8 1/6 1
implementation
Local (technical and ol?erat.lonal) safety and 1 0.33 1/6
construction risks
General risks (workspace) safety and construction 3 1 0.5
Safety risks of manpower of project 4 ) 1
implementation
Local (technical and operational) safety and 1 4 4
construction risks
General risks (workspace) safety and construction 3 1 7
Safety risks of manpower of project implementation 0.25 1/7 1
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Local (technical and operatllonal) safety and construction 1 0.25 0.25
risks
General risks (workspace) safety and construction 4 1 0.34
Safety risks of manpower of project implementation 6 3 1

Now, the relative weight of each of the options is
obtained based on each of the criteria, and in
order to reach these weights, the approximate

method of normalization is used.

The second investigated variable
The effect of fuzzy weight, the effect of using
people without technical qualifications in terms

of safety in the field of construction

Table 12. The effect of fuzzy weight, the effect of using people without technical qualifications in
terms of safety in the field of construction

Local
(technical and General risks Safety risks of
Main risk factors operational) (workspace) manpo.wer of
safety and safety and project
construction construction implementation
risks
Local (technical and operational) 1 5 g
safety and construction risks
General risks (workspace) safety and 0.5 1 6
construction
Safety rlsl.<s of manpovsller of project 0.125 0.16 1
implementation
Fuzzy weight of using people
without technical qualifications in
terms of safety in the field of 13/8 19/6 15
construction
Local
(technical Ge.neral Safety risks of
and risks
Main risk factors operational) | (workspace) manpo-wer of Average line
safety and safetyand | . project .
. . implementation
construction | construction
risks
Local (technical and
operational) safety and 0.615 0.631 0.533 0.593
construction risks
General risks (worksp.ace) 0.308 0.316 0.4 0.341
safety and construction
Safety risks of manpower of 0.077 0.053 0.067 0.66
project implementation
Total 1 1 1 1
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The third investigated variable: The effect of
fuzzy weight, the effect of paying attention to
insulation and

green architecture, sound
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the

components

of

development.

recycled materials and energy storage as one of
sustainable

urban

Table 13. The effect of fuzzy weight, the effect of paying attention to green architecture, sound
insulation and recycled materials and energy storage as one of the components of sustainable

urban development.

Local (technical | Generalrisks | safety risks of
ional k f
Main risk factors and operational) | (workspace) manpo'wer o
safety and safety and project
construction risks | construction | implementation
Local (technical and tional) saf
ocal (technical an opera llona ) safety 1 0.33 0.25
and construction risks
General risks (workspace) safety and 3 1 0.5
construction '
Safety risks of manpower of project 4 5
implementation
Fuzzy weight of the impact of paying
attention to green architecture, sound
insulation and recycled materials and 8 10/3 7/4
energy storage as one of the components of
sustainable urban development
Local
(technical Ge_neral Safety risks of
UL Bl manpower of | Average
Main risk factors operational) | (workspace) po crag
project line
safety and safetyand | . .
. . implementation
construction | construction
risks
Local (technical and operat_lonal) 0.125 0.1 0.143 0.123
safety and construction risks
General risks (workspace) safety 0.375 0.3 0.286 0.32
and construction
Safety I‘lSl.(S of manpower of project 05 06 0.571 0.557
implementation
Total 1 1 1 1

Examining the mutual influence of variables

The effect of the type and quality of materials in
construction x the effect of using people without
technical qualifications in terms of safety in the

field of construction x the effect of paying
attention to green architecture, sound insulation

and recycled materials and energy storage as
one of the components of sustainable urban

development
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Table 14. Examining the mutual influence of variables

Local
technical
( General risks )
. . and Safety risks of
The effect of time, quality and cost on . (workspace) .
.. ) operational) manpower of project
project implementation safety and . .
safety and . implementation
. construction
construction
risks
Local (technical and operational) safety
L 1 4 4
and construction risks
General risks (workspace) safety and 3 1 7
construction
Safety risks of f project
afety ris .s 0 manpovsller of projec 0.25 1/7 1
implementation
The effect of the type and quality of
materials in construction x the effect of
using people without technical
qualifications in terms of safety in the
field of tructi the effect of
u.e ocon‘sruc1on>< ee.ec 0 17/4 36/7 12
paying attention to green architecture,
sound insulation and recycled materials
and energy storage as one of the
components of sustainable urban
development
Local
(technical General .
The effect of time, quality and risks Sy S
. . manpower of Average
and cost on project operational) | (workspace) . .
. . project line
implementation safety and safetyand | . .
. . implementation
construction | construction
risks

Local (technical and

operational) safety and 0.235 0.778 0.333 0.449
construction risks

General risks (workspace)

cafety and construction 0.706 0.194 0.583 0.494
Safety risks of manpower of 0.059 0.28 0.84 0.57
project implementation
Total 1 1 1 1

Now, after obtaining the relative weight of the  desirability instead of the identification
options in relation to each of the criteria, the indicators and the main factors of linear risk, we
relative weight of the criteria is compared in  actas follows.

pairs, which according to the use of the theory of
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A) The identification indicators and the main
risk factors of the final replacement rate of both
criteria are obtained in pairs through DM.
Table 15. As a result, we have options for the final weight

The effect of
time, quali
Relative weight of L. Main risk » quality
) Main risk factors and cost on
options factors }
project
implementation

Local (technical and
operational) safety and 0.593 0.123 0.449
construction risks

General risks (workspace)

, 0.341 0.32 0.494
safety and construction

Safety risks of manpower

of project implementation
(0/56x0/593)+(0/39x0/123)+(0/01x0/087)+(0/04%0/449)=0/398
(0/56x0/341)+(0/39x0/32)+(0/01x0/274)+(0/04x0/494)=0/338
(0/56x0/066)+(0/39x0/557)+(0/01x0/639)+(0/04%0/57)=0/283

0.066 0.557 0.57

As aresult deviation is sensitivity analysis, which combines
0.398 local risks (technical and executive) safety  sensitivity analysis techniques and statistical
and construction=0Option analyzes in providing diverse and optimal
0.338 general risks (work space) safety and combinations to create a vision of the best
construction=0ption combination in the main risk factors based on
0.283 Human safety risks of project the identification indicators and the main risk
implementation=0Option factors. Using fuzzy multi-criteria decision-

making model has been more successful than
Data sensitivity analysis other techniques.

The most widely used techniques provided to
check the level of data strength and their level of
Table 16. Data sensitivity analysis

The optimal
. . . Generalization value of the Execution | Amount of
Relative weight of options ) ] . . .
variables run time time deviation
rating
Type and quality of materials in X1-X3 0.398 0.359 +0.39

construction

Attention to green architecture, sound
insulation and recycled materials and
energy storage as one of the X4- X6 0.338 0.303 +0.35
components of sustainable urban

development.
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People without technical qualifications
in terms of safety in the field of
construction

X7-X9

0.283 0.261 +0.22

In the results, it can be shown that the deviation
of the obtained values compared to the standard
conditions and in the conditions where they
were not used in the risks on the construction
plan in the sustainable development of Ahvaz,
was at a more optimal level, and therefore in the
sensitivity analysis, it was positive and they have
acted effectively.

Discussion

The general purpose of this research was to
identify and rank the factors affecting the
construction plan in sustainable wurban
development with an emphasis on safety
indicators and natural risks of the city and
unauthorized constructions in the city of Ahvaz
and providing solutions to limit them. In this
research, questions related to the topic of the
research were raised [3], which include the
construction plan in
development with an emphasis on safety
indicators and what are the common natural
risks of the city in Ahvaz? Which risks are the
most frequent and most impactful? Has time
influenced the type of risks? What are the causes
of various construction risks in Ahvaz city? What
are the strategies that can be used to limit risks?

sustainable urban

descriptive, analytical and applied research with
regard to the investigation of the construction
plan in sustainable urban development with
emphasis on the safety indicators and natural
risks of the city and unauthorized constructions
in construction projects [4]. In this research,
according to the different construction
standards, it is necessary and necessary to plan
a comprehensive approach based on the
following. Considering the opinions of elites to
collect information, a number of open questions
in the form of questions from the statistical
sample regarding It was asked about the factors
affecting the construction plan in sustainable
urban development with emphasis on the safety
indicators and natural risks of the city and
unauthorized constructions and providing
solutions to limit them [5].

Examining the results of research
hypotheses

The first hypothesis: The type and quality of
materials in construction are effective on
sustainable urban development
emphasis on safety indicators and natural risks
of the city.

with an

This research was considered to be a
Standard The signifi
ar.l E_lr Average Pearson test © significance Independent variable
deviation level
1.023 3.456 0.025 0.000 Type and quality of
materials in construction
The results of the investigation of this of 0.01 indicates a higher value [6]. Therefore, it

hypothesis showed that according to the
significance level obtained equal to 0.000 and
Pearson's test which showed a value equal to
0.025, it can be stated that at the alpha level of
error equal to 0.05, the value of Pearson's test
was atalower level, butin an alphalevel of error

can be concluded that at the probability level of
0.05%, the result of the test is confirmed and it
is possible to show a significant relationship
between the independent and dependent
Therefore, the hypothesis is
confirmed [7].

variables.
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Evaluation of compliance with sustainable
urban development criteria

Comparative evaluation of compliance with
sustainable urban development criteria using
the coefficient of variation (C.V) index.

Eurasian journal of Chemical, Medicinal and Petroleum Research

Table 17. Comparative evaluation of compliance with sustainable urban development criteria
using the coefficient of variation (C.V) index

Coefficient of
L. Standard .
Rank variation . . Average equirements
deviation
(C.V.)
1 0.388 535 495 The level Of. attention to sound insulation in
sustainable urban development

5 0.394 551 4.87 Attention to green :;.1rch1tecture as one of the
components of sustainable urban development

3 0.430 2.57 3.97 Type and quality of materials in construction

4 0.438 539 3 46 Using people with(.)ut tecl.lnical qualificati9ns in

terms of safety in the field of construction

The survey has shown that the level of attention
insulation in sustainable urban
development, attention to green architecture as
one of the components of sustainable urban

development are in the first to third priorities.

to sound

The investigation has shown that in this area, the
important
development have been observed and therefore
it can be stated that out of the two important
criteria with high weight, i.e. the criteria of

criteria of sustainable urban

attention to green architecture as one of the
components of sustainable urban development
and the use of people without technical
qualifications In terms of safety in the field of
construction, the only criteria for paying
attention to green architecture as one of the
components of sustainable urban development
has been in the first three priorities [8].

In the research of Gholizadeh, in line with the
results of this research in 2020, it was shown

that the identified risks were provided to
specialists and experts in the field of building
safety through a questionnaire [9].

The most important risks extracted from the
FUZZY TOPSIS method are related to the
collision of the crane arm with the building and
people slipping and falling from the staircase
ramp [10].

In the FUZZY FMEA method, the risks related to
people falling from the edge of the excavation,
slipping and falling from the staircase ramp, and
falling from the scaffolding and work stations
have the highest rank. The most important risks
identified in the construction industry in two
ways, including people falling from the edge of
the excavation, slipping and falling from the
staircase ramp and falling from the scaffolding,
work stations, the crane arm hitting the building,
and people slipping and falling from the
staircase ramp [11].

The second hypothesis: The use of people without technical qualifications in terms of safety is
effective on sustainable urban development with an emphasis on safety indicators and natural risks

of the city.
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Table 18. The use of people without technical qualifications in terms of safety is effective on

sustainable urban development with an emphasis on safety indicators and natural risks of the city

Stal_ldz_‘rd Average Pearson test The significance Independent variable
deviation level
Using people without
1.345 4.11 0.018 0.000 technical qualifications in
terms of safety
The results of the investigation of this is possible to show a significant relationship

hypothesis showed that according to the
significance level obtained equal to 0.000 and
Pearson's test which showed a value equal to
0.018, it can be stated that at the level of error
alpha equal to 0.05, the value of Pearson's test
was at alower level, butin an alphalevel of error
0f 0.01 indicates a higher value. Therefore, it can
be concluded that at the probability level of
0.05%, the result of the test is confirmed and it

between the independent and dependent
variables. Therefore, the hypothesis is

confirmed [12].

Comparative evaluation of compliance with
the criteria of using people without technical
qualifications in terms of safety on
sustainable urban development

Table 19. Comparative evaluation of compliance with the criteria of sustainable urban
development in using coefficient of variation (C.V) index

Coefficient of | Standard
Ran . . . . Avera .
Kk variation deviatio e Requirements
(C.V) n 8

1 0371 236 475 Using people V\.llth technical quz.;lllflcatlons in
the field of construction

2 0.382 2.27 4.53 Use of skilled and experienced people

3 0.385 218 499 Native peopl.e suited to the. climatic
conditions of the region

The investigation has shown that the use of
people without technical qualifications in terms
of safety in the field of construction, paying
attention to the use of people with technical
qualifications in the field of construction as one
of the components of sustainable urban
development and the use of people with skills
and experience and local people are appropriate.
With the weather conditions of the region, they
have been in the first to third priorities. The
investigation has shown that in this field, the
important urban
development have been observed, and therefore
it can be stated that considering the use of

criteria of sustainable

people with technical qualifications in the field
of construction has been considered as one of
the components of sustainable urban
development [10].

In Shayanfar's research, in line with the results
of this research in 2019, the results of the
research indicated the optimal efficiency of the
proposed model in evaluating the safety risks of
construction projects, so that the error rate of
the model is acceptable. Also, the model can
provide an efficient tool for project managers in
evaluating and refining the safety situation in
the construction site [13]. By increasing safety
and its organization, the risk of closing down
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workshops due to lack of safety is reduced and
productivity management in construction
workshops is increased.
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The third hypothesis: Attention to green architecture is effective on sustainable urban development
with emphasis on safety indicators and natural risks of the city.

Table 20. Attention to green architecture is effective on sustainable urban development with
emphasis on safety indicators and natural risks of the city.

Standard The significance
.. Average Pearson test g Independent variable
deviation level
Attention t
141 455 0.042 0.000 ention to green
architecture
The results of the investigation of this 0.05%, the result of the test is confirmed and it

hypothesis showed that according to the
significance level obtained equal to 0.000 and
the Pearson test which showed a value equal to
0.042, it can be stated that at the level of alpha
error equal to 0.05, the value of the Pearson test
was at alower level, but in an alpha level of error
0f 0.01 indicates a higher value. Therefore, it can
be concluded that at the probability level of

is possible to show a significant relationship
between the independent and dependent
variables. Therefore, the hypothesis is
confirmed [14].

Comparative evaluation of compliance with
green architecture on sustainable urban
development

Table 21. Comparative evaluation of compliance with the criteria of sustainable urban
development in using coefficient of variation (C.V) index

Coefficient of
- Standard )
Rank variation . . Average Requirements
deviation
(C.V)
1 0.355 2.35 4.29 Type and quality of materials in construction
) 0.342 211 405 Using people W1th9ut tec}.mlcal quallflcatl-ons in
terms of safety in the field of construction
The level of ' insulation i
3 0333 1.94 386 elevelo .attentlon to sound insulation in
sustainable urban development
4 0.318 165 379 Attention to green a.lrchltecture as one of the
components of sustainable urban development

The survey has shown that the type and quality
of materials in construction and the use of
people without technical qualifications in terms
of safety in the field of construction were in the
first to third priorities. The investigation has
shown that in this area, the important criteria of
sustainable urban development have been

observed and therefore it can be stated that out
of the two important criteria with high weight,
i.e. the criteria of attention to green architecture
as one of the components of sustainable urban
development and the use of people without
technical qualifications in terms of safety in the
field of construction, only the use of people
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without technical qualifications in terms of
safety in the field of construction has been in the
first three priorities. In the year (2019),
Movafagh showed that after determining the
scope of study and identifying social [14],
economic and health characteristics, safety and
health risks were identified, and the number of 9
health risks and 8 safety risks were identified, in
health risks, about 68% of them were at an
acceptable level and 32% were at an acceptable
level under the condition of control. In terms of
safety risks, about 6% are at an unacceptable
level, 6% are at an unfavorable level, 50% are at
an acceptable level under the condition of

2024, Volume 3, Issue 3

control, and 38% are at an acceptable level.
Among the most important health risks are
vision damage caused by welding, hearing
damage caused by sounds in construction sites,
and skin and respiratory damage caused by
working with chemicals and carcinogens. People
are working from falling from a height and
objects falling on people. And finally, corrective
measures and suggestions have been presented
to reduce, eliminate or minimize the risks,
among which the use of personal protective
equipment can be mentioned among the control
measures [13].

The fourth hypothesis: The level of attention to sound insulation is effective on sustainable urban
development with an emphasis on safety indicators and natural risks of the city.

Table 22. The level of attention to sound insulation is effective on sustainable urban development
with an emphasis on safety indicators and natural risks of the city

Standard The significance
. L. Average Pearson test g Independent variable
deviation level
Attention t d
141 4.55 0.039 0.003 enton 1o soun
insulation
The results of the investigation of this In line with the results of this research, Mark

hypothesis showed that according to the
significance level obtained equal to 0.003 and
the Pearson test which showed a value equal to
0.039, it can be stated that at the level of alpha
error equal to 0.05, the value of the Pearson test
was at a lower level, but in alpha error level of
0.01 shows a higher value, so it can be concluded
that the test result
probability level of 0.05% and a significant
relationship

is confirmed at the

can be shown between the

independent and dependent variables.

Therefore, the hypothesis is confirmed.

(2020) showed that in a case study of
conventional construction workshops, twenty
activities with risk potential, ten accidents
caused by these activities and twelve accident
factors were identified and using the judgment
of safety experts and project supervisors was
evaluated through a questionnaire. Finally,
excavation activities and work at height were
recognized as the most dangerous activities in
terms of safety, and solutions were also
provided to improve and prevent accidents
caused by these activities [11].

The fifth hypothesis: The use of recycled materials is effective on sustainable urban development

with an emphasis on safety indicators and natural risks of the city.

Table 23. The use of recycled materials is effective on sustainable urban development with an
emphasis on safety indicators and natural risks of the city
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Standard The significance
.. Average Pearson test g Independent variable
deviation level
1.58 4.74 0.019 0.000 Use of recycled materials
The results of the investigation of this confirmed. In line with the results of this

hypothesis showed that according to the
significance level obtained equal to 0.000 and
Pearson's test which showed a value equal to
0.019, it can be stated that at the alpha level of
error equal to 0.05, the value of Pearson's test
was atalower level, butin an alphalevel of error
0f 0.01 indicates a higher value. Therefore, it can
be concluded that at the probability level of
0.05%, the result of the test is confirmed and it
is possible to show a significant relationship
between the independent and dependent
variables. Therefore, the hypothesis is

research, Lee (2021) showed that the
applicability of the proposed model
investigated by implementing the model in a
construction project in Tehran. The risk
assessment of the case study has been done from
the point of view of the employer, consultant,
contractor, and finally by considering all the
stakeholders of the project [10]. The results
show the ability to use the presented model in
analyzing the risks affecting the important
parameters of cost, time, quality and safety in

the implementation of construction projects.

was

Sixth hypothesis: Paying attention to energy saving is effective on sustainable urban development
with emphasis on safety indicators and natural risks of the city.

Table 24. Paying attention to energy saving is effective on sustainable urban development with
emphasis on safety indicators and natural risks of the city

Standard The significance
. L. Average Pearson test 5 Independent variable
deviation level
Attention t
111 3.90 0.022 0.000 ention to energy
storage
Conclusion with a combined approach in 2020. In this
The results of the investigation of this Hamrastan research with the current research,

hypothesis showed that according to the
significance level obtained equal to 0.000 and
the Pearson test which showed a value equal to
0.022, it can be stated that at the alpha level of
error equal to 0.05, the value of the Pearson test
was atalower level, butin an alphalevel of error
of 0.01 indicates a higher value. Therefore, it can
be concluded that at the probability level of
0.05%, the result of the test is confirmed and it
is possible to show a significant relationship
between the independent and dependent
Therefore, the hypothesis is
confirmed. Hajizadeh identified and ranked
safety risk in construction workshops in Tehran

variables.

it was shown that in the first stage, safety
indicators and natural risks and activities that
are a subset of risks were extracted by using the
study and review of related specialized books
and articles, out of which 7 risks were identified
separately from 93 activities. By using the
method of analyzing the failure factors and its
effects, FMEA and the values related to the
identified risks and the parameters of the
probability of the occurrence of risks, the
severity of the risk and the probability of
discovering the risk, and using the relevant
tables, the value of the priority of the risks was
obtained. RPN values were greater than 44.
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Therefore, we do not have an acceptable risk,
and according to this figure, all risks are
moderate and unacceptable. Therefore, all
activities should be considered in the ranking
stage and 93 activities should be prioritized
according to risks. Therefore, in the next step,
activities were prioritized according to safety
indicators and natural risks using the Electra
method. In the first stage, the method of
hierarchical analysis process was used to
determine safety indicators and natural risks,
and the results showed that falling from a height
has a weight of 4221, falling objects and
materials has a weight 0f 4219, electrocution has
a weight of 429, explosion and fire has a weight
0f 4212, collision with machinery has a weight of
4240, falling of materials has a weight of 4247
and gas inhalation has a weight of 4243. In the
next step, the activities were prioritized and the
results showed that falling from a height while
moving people on the floors and areas and
carrying materials on the floors, electrocution
while working with electric hand tools, collision
with industrial machines during excavation and
transportation operations are given priority.
According to the investigations made from the
database of accidents caused by work in the
General Directorate of Labor Inspection of the
Ministry of Cooperation, Labor and Social
Welfare, it can be concluded that the findings of
the research in identifying the priority risks are
valid and the safety officials can benefit from this
model in risk assessment.
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