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DECISION MAKING AND IMPROVING EXTERNAL WALL
TECHNOLOGIES AT REASONABLE PRICES FOR RESIDENTIAL
BUILDINGS (A CASE STUDY IN SAMARRA, IRAQ)

ABSTRACT

The city of Samarra, Iraq, is facing significant housing challenges due to an
increasing population and returning residents, coupled with limited land availability,
high construction costs, and generally low-income levels. The text emphasizes the
importance of finding affordable housing solutions without compromising on
construction quality, efficiency, durability, and adaptability to natural and geological
conditions. It criticizes approaches that prioritize cost reduction at the expense of
these factors, highlighting that such strategies are short-sighted and may lead to
greater problems in the future. The study aims to improve the housing situation in
Samarra by identifying appropriate construction techniques that balance cost and
quality, thereby achieving high-quality, affordable housing through industrialization.
It involves reviewing current construction techniques in Samarra, determining the
criteria for choosing the optimal construction method, and providing a mechanism
for evaluating and selecting construction techniques based on these criteria. The
methodology includes both qualitative and quantitative research, involving the
distribution of questionnaires to local building contractors, with a significant
response rate indicating engagement from the construction community. The findings
reveal that while current construction technologies in Samarra meet efficiency and
quality standards, they fall short in making housing construction more affordable or
reducing production costs. Consequently, the study suggests modifications to
existing technologies to achieve the dual goals of cost reduction and maintenance of
required construction efficiency. Accordingly, a financial analysis was conducted for
each building technology to make the appropriate decision in choosing the
appropriate technology. A study in the holy city of Najaf was highlighted that
simulates the evaluation of building technology standards, and there is a large
discrepancy in construction techniques and quality.

Keywords: High construction costs, optimal construction, construction
efficiency.



KONUT BINALARI ICIN UYGUN FIYATLARLA DIS DUVAR
TEKNOLOJILERINE KARAR VERME VE IYILESTIRME (IRAK,
SAMARRA'DA BiR VAKA CALISMASI)

OZET

Irak'n Samarra kenti, artan niifusu ve geri donen sakinleri ile birlikte sinirh
arazi varligi, yliksek insaat maliyetleri ve genel olarak diisiik gelir seviyeleri
nedeniyle Onemli konut sorunlariyla karsi karsiyadir. Metin, insaat kalitesi,
verimliligi, dayanikliligt ve dogal ve jeolojik kosullara uyumlulugundan 6diin
vermeden uygun fiyath konut ¢Oziimleri bulmanin 6nemini vurgulamaktadir. Bu
faktorler pahasina maliyeti diisiirmeye Oncelik veren yaklasimlar elestirilmekte, bu
tiir stratejilerin dar goriislii oldugu ve gelecekte daha biiyilik sorunlara yol agabilecegi
vurgulanmaktadir. Calisma, maliyet ve kaliteyi dengeleyen uygun insaat tekniklerini
belirleyerek Samarra'daki konut durumunu iyilestirmeyi ve bodylece sanayilesme
yoluyla yiiksek Kkaliteli, uygun fiyath konutlar elde etmeyi amaclamaktadir.
Samarra'daki mevcut ingaat tekniklerinin incelenmesini, en uygun insaat yonteminin
secilmesi i¢in kriterlerin belirlenmesini ve bu kriterlere dayali olarak insaat
tekniklerinin degerlendirilmesi ve seg¢ilmesi i¢in bir mekanizma saglanmasini
igcermektedir. Metodoloji, yerel insaat miiteahhitlerine anketlerin dagitilmasini igeren
hem nitel hem de nicel arastirmayr iceriyor ve Onemli bir yanit orani ingaat
toplulugunun  katilimim1  gosteriyor. Bulgular, Samarra'daki mevcut insaat
teknolojilerinin verimlilik ve kalite standartlarin1 karsilamasina ragmen, konut
insaatin1 daha ekonomik hale getirme veya liretim maliyetlerini azaltma konusunda
yetersiz kaldigin1 ortaya koymaktadir.

Anahtar Kelimeler: Yiiksek insaat maliyetleri, optimum insaat, insaat
verimliligi.



1. INTRODUCTION

1.1 Background

Every nation, town, and family is preoccupied with housing. As a major
factor in the country's economic growth and the creation of new employment
opportunities, it has far-reaching political and economic consequences. On top of
providing a social purpose for the community at large, it also offers accommodation
and shelter to Iraqgi families. Additionally, it is the most valuable possession an Iraqi
family can have. Therefore, this industry is critical for the progress of every nation.
In order to boost economic growth and increase the supply of homes, the Iraqi
government is launching a new initiative to build housing infrastructure. In the Iraqi
territories, housing is in high demand, especially the governorates affected by
terrorist acts, which is increasing annually. On the other hand, researcher in
economics, Nabil Jabber Al-Ali, indicated that there are large numbers of lIraqi
families increasing annually due to the population increase, as the number of families
was approximately 3.25 million families a year. 2002 and it has greatly increased

until it reached more than 8.25 million families now.

The combination of Irag's low per capita income and skyrocketing housing
prices is making home buying an increasingly infeasible prospect. In December
2022, the Iraqgi Reform and Development Plan was published
(independentarabia.2022). One of its stated goals is the "affordable housing"
program, which seeks to generate employment opportunities, address the ever-
increasing Increased demand for residential units, and broaden Reach a reasonable
price, High quality housing middle-income families. Less The gap between supply
and demand, where many Iraqi citizens suffer from not owning a home, while some
of them live in small rented homes at prices of no less than 300 US dollars, and
economic researchers criticize housing policies that are still unable to bridge the gap
between supply and demand, and the deficit is still in the sector Housing is high,
estimated at three million housing units, in addition to a significant lack of serviced

residential land that can be distributed and built. It was planned that a public-private

1



partnership would be formed to carry out this program. A large-scale housing
initiative spearheaded by the private sector was to be supported by the Iraqi
government, which was to invest either its own funds or those of donors in order to
build the required infrastructure. The private sector is now working on a plethora of

low-cost housing projects that might use some attention and resources.

1.2 Purpose of Thesis

The relevance of the subject matter that is being examined is the reason for
the weight that this research carries; decision making is one of the management
principles that has been applied and accepted by the greatest number of individuals
over the course of the many years that have passed. The decision-making process
involved in selecting the proper building approaches is the primary topic of this
study. The objective of this study is to attain the goal of acquiring housing that is
both affordable and of top-notch quality. Using Samarra, Irag, as a case study, this
research will give the framework for future housing sector development and
technique evaluation. Samarra is located in Iraq. Located in Iraq is the city of

Samarra.

1.3 Decision Making Mechanism

1.3.1 Purpose

Every single person will, at some point in their lives, be obliged to make
choices that demand a great amount of consideration and consideration. In the event
that, on the other hand, decisions are made in a rush, there is a significant possibility
that they will not bring about the desired results. When it comes to avoiding issues of
this sort, it is absolutely vital to make judgments in a thorough manner. It would be a
good idea to take the first step of ensuring that there is a foundation of common
knowledge on the process of decision preparation. According to decision making
may be described as the act of picking an alternative while taking into consideration
better values individual who is to make the decision [30]. In the case we find
ourselves in a circumstance in which we are compelled to make a decision, it is in
our best advantage to take into consideration all of the options that are available to us

and choose the individual option that seems to have the most potential. This option is



the one that (1) has the highest likelihood of being successful or effective and (2) is
the one that most closely corresponds with the desired goals, preferences, Lifestyle,
evaluation, etc. It is the alternative that we have chosen. According to one definition,
decision making is "the mental (cognitive) processes leading to a choice of a path of
action from among multiple different situations.” All of these procedures are referred
to as "decision making" in the term. Every single decision-making process concludes
in the selection of a single alternative between the available choices. As a
consequence of this, one can settle on a conclusion or select a particular course of
action” [28].

1.3.2 Decision making techniques

Many approaches to the process of decision-making there is a wide range of
easy ways to decision-making from which you can choose an appropriate one. The

application of investigative techniques is the primary topic of this discussion:

This is a comprehensive model of decision making that is comprised of five
stages. One that walks you through each step of the decision-making process and
provides you with direction. The decisions that you make will be strengthened by

your activities, which are of a perfectly sensible and straightforward nature.

A decision matrix is a useful tool to have at your disposal when comparing
and contrasting the various possible courses of action that you could take. Use might
be made of components that are considered to be important. The ability to
communicate your opinions regarding the relative value of each of these components
can be achieved through the process of giving a weight to each of these components.
You are able to make use of this in order to clear the fog that has been obstructing

your ability to make decisions.

There is a possibility that the SWOT analysis, which is an acronym that
stands for strengths, weaknesses, opportunities, and threats, could be of beneficial
assistance. One of the most typical uses of this highly specialized method to
decision-making is in the context of commercial partnerships. This is one of the most
interesting applications. Through the process of visualizing the situation's SWOT
(strengths, weaknesses, opportunities, and threats) [29], it is possible to exert

influence on future decisions.



During the course of this research project, the idea of a decision matrix will
be applied in order to produce a decision profile that will compare and contrast a

variety of various construction technologies.
Composing a Telephone Call is Covered in Section 3.5

For the purpose of this inquiry, the method of decision-making that was
applied consisted of the development of choice criteria and the presenting of
potential answers. The table that is presented below is utilized in the process of

carrying out this procedure:

1- Take into account the various options that are available to the researcher as
well as the particular choice that they would like to go with.

2-This is taking into account the factor in question.
3-Identify the factors that are considered to be the most significant.

In order to reach a conclusion, you should give each of the criteria a priority

ranking.

4-Determine the number of specific criteria that are connected to each of the

available choices.

5-The fifth step is to discover which option has the highest score by
multiplying the scores for the criteria by the scores for the alternative. This will allow
you to establish which alternative has the highest score. Making a decision and then
carrying it out are not the final steps; constant monitoring of your decision is
required. Now is the time to keep an eye on how the solution is doing and make note
of whether or not it has produced the desired outcomes” [29].

1.3.3 Types of decisions

According to decisions can be broadly divided into a range of different
categories. This hypothesis has been put out by Harris [30]. This is what we have

here:

1. Determinations concerning sentences that start with the word "whether"
You are unable to move forward with the process of picking an alternative until you
have supplied a response to this question that is either yes or no or either or. Before

making a decision, it is necessary to consider both the positive and negative aspects



of the circumstance. Assuming that a decision has already been made, it is simple to
fall into the trap of thinking that the first step in the process of making a decision is
to generate a list of potential options. When it comes to making decisions, however,
it is really necessary to have a strong sense of self-awareness because it is so simple

to commit this error.

2. Two distinct "which" choices are available. In this scenario, you will be
expected to choose one of several potential responses, and the ultimate decision that
you make will be based on how each of these replies compares to a set of criteria that

have been established beforehand.

And last but not least, decisions that were made during a period of stress. A
choice has been made, but it is now on hold until certain conditions are met. This is

despite the fact that something has already been decided upon.

3. This type of decision is referred to as "decisions that" because the purpose
of this research is to set local standards for evaluating the effectiveness of the
building methods that are presently being utilized in Iraq and selecting the most
successful one. The decision that takes place is referred to as "decisions that." Taking
into consideration the following, the procedure for making decisions is as follows:
The process of making a decision that begins with the specification of criteria, then
carries on to the discovery of alternatives, and lastly ties the criteria to the choices

that have been made from the beginning of the process.

1.4 Hypothesis

1. Modern construction materials and technologies can be used to promote
sustainable development in the local construction sector, especially in housing

projects implemented by advanced construction companies in Iraqg.

2. Residential unit production costs Samarra, Iraq is witnessing a somewhat

increase Compared to other families and households’ ability to afford a home.

3. In Samarra, Irag, the methods of construction that are currently in use.
When compared to other initiatives, these do not meet expectations for lowering

production costs or making house construction more affordable.



2. LITERATURE REVIEW

2.1 Introduction

In order for a wide range of different sorts of businesses to be successful, the
building and construction industries are very necessary. The policies that regulate
development have the potential to have either a positive or a negative impact on a
wide range of different development sectors. In recent years, the construction sector
in Arab countries has experienced a period of rapid rise. Nevertheless, in spite of the
fact that this growth has taken place, the technological and economic significance of
this area has not been recognized in an adequate manner. This is because the industry
is distributed throughout a number of nations, it does not achieve cohesion and unity,
and there is no connection within the Arab market. All of these factors contribute to

the current situation.

The organizational structures of countries with a lower population. For it to
be able to make a substantial contribution to the development of society, it is
required for it to become an integrated system. For this reason, it is necessary for it to
become integrated. The prior research that was carried out on the And the
construction industry process in the Arab regions lIrag's construction sector, and
Building materials trade in Iraq are all topics that are covered in this chapter. In
conclusion, a comprehensive discussion will be held regarding the construction
methods that are typically applied in Iraq. Instructions for the construction of
buildings and other structures Building and construction systems that are effective in
the procedures they carry out It is necessary to manage construction sites in a manner
that is not only safe but also efficient, while simultaneously ensuring that large-scale

projects are completed on schedule.

The quality standards are constantly being raised to higher and higher levels,
and this is something that must be done in order to keep up with them. When
compared to other areas of the economy, the construction industry employs a

workforce that is significantly larger than that of other industries. This is as a result



of the fact that the construction industry is very dependent on its workforce. In the
process of deciding whether or not to employ cutting-edge building and construction
technologies. It is the objective of these studies to investigate the costs of employing
highly qualified personnel in relation to the costs of the technology and equipment
that is already available, taking into consideration whether or not these investments
will require a large amount of money. It is especially important to keep this in mind
while taking into account the earliest stages of putting these technologies into action,
in addition to the specific requirements of the project. It is possible that this is the
reason why certain businesses favor a business plan that requires a significant
amount of cash. The simultaneous reduction of building costs while simultaneously
increasing investments in cutting-edge construction techniques Some companies
favor this approach over others since it enables them to make use of the available
workforce while simultaneously decreasing the amount of money they invest in new

technologies. This is the reason why this method is recommended.

On the other hand, there is a growing tendency to resort to technologies that
satisfy these goals, particularly in the infrastructure sector where there is an urgent
need to improve the speed at which projects are implemented. This is especially
notable in the context of the infrastructure industry. The League of Arab States
(2005) has proposed that a more efficient approach to introduce cutting-edge
construction technology to the Arab world would be for significant Arab and foreign
enterprises to partner on megaprojects such as tunnels and sewage stations. This
would be a more effective manner of introducing groundbreaking building
technology to the Arab world. Research that is referenced in the text There is no
exception to the premise that every field is dependent on technology to some degree,
and the field of architecture is absolutely not an exception to this norm. Technology
not only has an effect on the vision and direction of the profession, but it also offers
solutions that are directly applicable to the problem of raising the value and
efficiency of architectural facilities. This is a significant contribution that technology
makes to technology. It is of the utmost significance that the usefulness of
technology be examined because of the far-reaching ramifications that it has. The
real estate industry is one in which technological advancements can have both
beneficial and negative effects on the industry. This is especially true in the real

estate company.



There are a number of construction technologies that offer architectural
solutions within the limitations of this framework, particularly in the realm of
housing. Prefabrication technology is an example of such a process. This technology
makes use of cold-formed galvanized steel panels as its means of production. The
housing problem can be solved with this technique, which not only offers a feasible
answer but also one that is effective, cost-efficient, and economical. As a
consequence of this, it was decided that the main objective of the research would be
to analyze the characteristics of this technology and assess its efficiency in relation to

the benefits that it provides to the housing industry.

Rapid urbanization in the field of construction is considered a major
challenge in accommodating a larger number of residents with limited income,
specifically in developing countries such as (China) and other countries. Work on
affordable housing began a few years ago and will continue to be developed in the
coming years. Two main factors in affordable housing programs are cost and time, as
the ability to meet the needs of low-income families is the main goal of these
programs. However, addressing the shortage of affordable housing by adding and
incorporating sustainability features is not a common strategy. One important factor
iIs the lack of a sustainability framework for integrating sustainability into affordable
housing. This idea aims to identify the most important sustainability performance
indicators (KSPIs) that are important for improving and developing affordable
housing. An initial list of 42 key sustainability performance indicators for affordable
housing has been identified through an extensive literature review. This was
indicated by a questionnaire to obtain professional opinions from three groups of
stakeholders, namely the government, developers and academics in the Chinese
construction industry. Through fuzzy set theory and variance analysis, the 24 KSPIs
were finally highlighted so these results provide useful references for policy makers
as well as industry personnel to develop affordable housing programs in a better and
sustainable way. This theory helps achieve sustainable development at the regional

level as a whole [1].

Opposition to affordable housing is often driven by homeowners' fear that the
value of what they own will decline. In response to these concerns, affordable
housing advocates state that there is little evidence from studies on the subject that

suggest that affordable housing will significantly impact property values. . Is this



correct? Does this mean that affordable housing has no effect on reducing the value
of citizens’ real estate? This review discusses 17 studies that have attempted to
measure the impact of affordable housing on property values in an attempt to limit it
and answer this question. Analysis of these studies indicates that property value
decline (depends on a variety of influencing factors): the design and management of
affordable housing, the fit between affordable housing and the host neighbourhood,

and the concentration of affordable housing [2].

This article discusses the problem of the affordable housing gap in the United
States and efforts to address this gap. The issue refers to the problem of federal
support for affordable housing, and the relative roles of private sector providers -
profit-seekers, local public housing corporations, and non-profit community
developers - in providing housing. Affordable and available. The primary method of
producing affordable housing in the United States currently is the Citizens Low
Income Housing Tax Credit. Although this system has produced approximately
350,000 housing units for those with limited incomes, it may suffer from inherent
shortcomings compared to the Grant. Direct capital currently requires pooling
mortgage financing from several different sources. As Congress and the Clinton
administration sought to encourage a great deal of additional development by public
housing agencies, the capacity of unprofitable community developers would remain
limited. A variety of credit-enhancing and risk-sharing methods are now being

experimented with [3].

The spread of environmentally polluting forces on a large scale in the city
may limit the widening of the gap between organic energy sources and renewable
energy that are used in buildings, especially administrative buildings, as they
consume a large amount of energy during their implementation and operation. The
problem of the energy crisis and its consumption in administrative buildings
indicates the primary motivation that encouraged the researcher to study the building
techniques used in the exterior coating of these buildings in an attempt to rationalize
the energy used. It is considered an idea (to reduce effort) by using mechanical
methods for cooling in the summer and heating in the winter. In this context, the
research addresses the construction techniques used in creating the exterior coatings
of administrative buildings and their impact on energy conservation in very hot

tropical regions, as well as the appropriate architectural treatment for these areas as a



beginning for developing the construction process and its construction in a better

way [4].

The researcher’s goal is to help decision makers start thinking completely
differently at the beginning of the occupancy phase in making the decision to choose
between alternatives in the early design stages. Therefore, the research evaluates and
compares a more energy-efficient building model with the addition of a traditional
building, in terms of differences in specifications, thermal performance, and energy
efficiency. Operational CO2 emissions, comprehensive energy trade-off cost and
thermal performance modeling. The results of the study indicated a clear decrease in
energy and heat, as well as in carbon dioxide emissions that produce the energy
consumed in the most widespread traditional building model. Compared to a typical
energy-efficient building. A complete study of the cost of energy exchange indicated
that the initial cost of the typical building is 35% higher than the available traditional
building. Based on modeling the thermal performance of the many alternatives, the
research presents proposals for the obstacles that have been revealed by the results of
the study. Accordingly, a framework of interim levels has been developed to improve
the efficiency of energy use in youth housing buildings. The framework developed
by this research includes several responsibilities for the concerned parties during the
stages of empowerment, planning, design, implementation, follow-up, and also

continuous improvement, in addition to relying on efforts to restore Self-build [5].

A previous study indicated that the Al-Saleh Housing Project was a new
model for providing affordable housing for the low-income group in Yemen. The
first phase of the project included the construction of 5,018 housing units
(apartments) with a total building area of 430,890 square meters, distributed over
eight governorates. To shed light on the housing solutions that appear on the project,
the research methodology included the analytical and evaluation study of the project,
in terms of collecting and analyzing data related to the current housing situation, as
well as previous public housing projects and government agencies in this project, as
well as the private sector in housing activities. This demonstrated that the Al-Saleh
Housing Project provided multiple practical solutions to make housing units
affordable and suitable for the majority of beneficiaries with limited income in terms
of (technical and financial, as well as quality and suitability, low cost, ease of

payment), etc. The project has a broader and more comprehensive housing phase
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than its predecessors and has measures for continuity. The study pointed out the
importance of continuing to provide affordable housing through a housing policy,
which needs to take into account the integration and empowerment of the private
sector as a primary partner in providing housing, to establish a regulatory framework
for affordable housing, and important national engineering standards to guide and
monitor quality and safety in the implementation of residential buildings that are low
cost. Ultimately, the goal of these arrangements is to develop the housing trade, to be
important for sustainable development in many Yemeni cities, and thus solve the

housing problem [6].

There were four stages involved in the process, the first of which was to
provide an explanation of the cognitive frameworks of the structure, its particular
goals, as well as the technical dimensions and components of prefabrication using
light galvanized iron billet. This was carried out in a manner that was consistent with
the objective of the study. The crystallization of a theoretical framework for the
acceptable qualities and performance elements of building technologies ought to be
the focus of the second part of the project. This will allow for the establishment of a
foundation that will be used for the goal of evaluating the qualities of the technology
that was chosen to be the primary focus of the inquiry. After that, we will do an
analysis of the components that are described in the theoretical framework, and then
we will apply it to a number of projects that have been given the go-ahead for this
technology. As part of the third phase of the procedure, this step will be followed by
a technical and field study. This step will be carried out as part of the procedure [20].

Referring to the other study this scientific study seeks to shed light on the first
academic study of sustainable housing projects designed by fourth-year students at
the University of Baghdad - Department of Architecture in 2015. The other study
indicated in a location within the city of Baghdad that was chosen because of its
environmental and locational potential that achieves urban sustainability. The idea of
this academic project lies in adopting the principles of sustainable urban housing,
starting with the planning and development level, multi-use housing strategies,
applying housing design mechanisms directed towards green transport and
transportation contracts, preserving the natural green land, reaching the design level
by designing compact housing within clusters. Contemporary housing that applies

green building techniques from employing renewable energies such as solar cells,
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green roofs, and recycled water, all the way to detailed designs in the design of
ecological housing in the urban orchards area. As a conclusion, the researcher seeks
to evaluate the selected projects using the LEED system for sustainable residential
areas to measure the level of sustainability in some of the best selected academic
projects with the aim of studying the possibility of achieving the principles of global

sustainability in local projects.

The results were many innovative academic projects that showed two basic
results. The first is the possibilities of applying international principles for
sustainable urban housing in Iraqi cities in general and Baghdad as a case study for
achieving urban sustainability. The second is the necessity of developing standards
and systems for evaluating local urban sustainability that are compatible with the

Iragi environment and work within the local climate [21].

Research that runs counter to the findings that were discovered When it
comes to the expenses that are directly related to the operation of a building, the
consumption of energy is the second most significant expense. The utilization of
renewable energy sources, such as solar power, wind power, building insulation, and
glazing systems, is the foundation of the technology that underpins sustainable
energy. It is possible for designers to take into consideration a variety of factors in
addition to heating, ventilation, and air conditioning (HVAC) systems in order to
select the building that is the most economically and environmentally responsible.
Methods of construction, the exploitation of new materials, the quality of sensors and
monitoring systems, and the level of sophistication of simulation tools are some
examples of the factors that may be included in this category. The purpose of this
study is to investigate the impact that insulation has on the amount of energy that is
consumed by buildings in Iraq and to ascertain the amount of energy that is saved as

a result of insulating the walls, ceilings, floors, and windows of these structures.

In addition, the study will quantify the amount of energy that is saved. For the
purpose of determining the thermal loads and the energy requirements, a program
known as the Hourly Analysis Program was deployed. It has been demonstrated
through research that it is feasible to significantly cut down on the amount of energy
that is required for air conditioning in a building by installing double-glazed

windows and insulating the walls, floors, and ceilings of the building [22].
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Research that runs counter to the findings that were discovered the collected
knowledge and wisdom of many generations of people who have learned to meet
their material and spiritual demands through the careful management of natural
resources consists of the traditions of environmentally responsible construction.
These traditions have been passed down from generation to generation. With the
passage of time, these individuals have acquired the knowledge necessary to satisfy
their desires. Throughout the course of several centuries, all of these time-honoured
approaches have been refined and improved upon as a result of a wide range of
diverse causes. The purpose of factor analysis is to identify and characterize the
common relationship that exists between the variables that are being studied on. The
identification and examination of a wide range of variables, the interpretation of
statistically significant correlation coefficients, and the identification of common
elements are the means by which this objective is accomplished. Through the
application of factor analysis, more specifically the main factor technique, the
objective of this study is to determine which aspects of environmentally friendly
construction methods (traditional bricks) have the most significant impact on the
economic success of housing in Erbil. The primary focus of this inquiry is on
ecologically responsible building techniques, specifically the utilization of
conventional bricks, which have subsequently been replaced by more modern
materials. Another aspect of this investigation is the utilization of other materials.
The research applied a factor analysis that was appropriate with the environment
(traditional bricks), as well as the interpretation of their correlation coefficients, in
order to analyze and evaluate the factors that impact building approaches. This was
done with the objective of analyzing and evaluating the aspects that influence
builders. The purpose was to uncover common characteristics that explain the
relationship between these factors and their interpretation through the process of
classifying the link between these variables and their interpretation [23].

The other study indicated Prefabricated construction was introduced into Iraq
not long ago, using direct modern technology without the gradual stages that were
supposed to begin, which led to confusion in production and implementation.
Therefore, scientific bodies in Iraq should study the problems facing the production
and implementation processes, perhaps we will reach successful solutions in this

matter. There is scope for the prefabricated construction method to proceed steadily
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and quickly to be implemented in plans for development in Irag and to eliminate the
housing crisis that has worsened over time. The study examines the possibility of
developing appropriate prefabricated construction in Iraq in terms of the nature of the
building systems, raw materials, and local needs to give Iragi specificity to this
desired development. The problem of the research is summarized in the presence of a
cognitive deficiency in the direction of prefabricated construction as a prevailing
building system by default. It is investigated that there is an effect between the
design of prefabricated building pieces and the speed of their completion according

to the flexibility of their design and their external form [24].

It is vital for the construction sector in Iraq to have construction supplies that
are essential. Hollow concrete blocks, stone, steel, aluminium, wood, and concrete
are the most popular types of building materials. Other typical types include concrete
and steel. Stone is another material that is frequently used. It is possible to construct
the frames for structures by utilizing these construction components either alone or in
combination with one another. The roofing system underwent a transformation as a
result of the utilization of solid concrete slabs and steel beams, namely section |
beams. The invention of flat roofs that were able to include columns, balconies, and
other ornamental components was made possible as a result of this revolution. In this
method, steel was initially utilized in the construction sector for the very first time.
Beginning in the later half of the twentieth century, steel was incorporated as a
structural component for walls. This trend continued until the present day. In
addition to this, it was discovered that various Iron sections and bars are used as a
building components. to discover this phenomenon occurred at the same time that a
different kind of roofing system was being implemented. Because of this, it became
necessary to transition from using bearing walls to using a skeleton (columns)
system. This was a consequence of the situation. In place of lime, cement was
utilized, and it served not only as a binding agent but also as a component important
to the structure. When it came to working with steel, this was especially appropriate
[16].

The other study indicated Visual identity has an important role in the fields of
trade, industry and advertising in our current era, so that every product or service can
distinguish itself and differ from its peers and competitors in the world, especially in

the era of information and international trade that is widespread among everyone in
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various means of advertising, and in light of the spread and diversity Trademarks It
has become necessary for the company to have a clear and specific visual identity, in
order to achieve a distinct mental image for its current and prospective customers.
Therefore, advertising designers rely in achieving the visual identity on building the
mental image through analyzing and creating a specific concept, of what operations
can be related to.

The recipient's mental image is in attempts to build a mental image that is part
of a distinct identifiable identity for the institution based on the product or service. In
light of the fact that there is a dearth of published material on the topic, it was of the
utmost importance to acquire a grasp of the ways in which contemporary packaging
techniques have the potential to improve the public's perception of the relevant
institution. Let's talk about the following topics: For the purpose of this study, the
objective was to investigate the various ways in which modern packaging techniques,
which are an essential part of the identity of an institution, could be applied to
improve the mental picture of the institution. Visual identity, the concept of mental
images, the different sorts of mental images that are developed towards institutions,
the components of those images, the tools that are used to make them, the procedures
that are required to build them, and what is required to build them successfully were
all topics that we discussed in order to arrive at this conclusion. After that, we carried
out a study of that image by making use of models that are designed to assist in the
improvement of mental images of institutions. The brand life cycle, the AIDA model,
Maslow's Hierarchy of Needs, and the SWOT Analysis are some of the models that
fall under this description. In the next section, we throw light on contemporary
developments in packaging, which are an essential component of the identity of the
institution. Not the least of our accomplishments was the fact that we connected and
utilized the models in a way that co, through the use of data and information
resulting from those models and advertising analyzes and exploiting the
complementary relationship between them to maintain the continued loyalty of

customers to the institution [25].

The other study indicated Sustainable and structurally safe mud architecture
in the Jericho area. The study concluded with a number of results, the most important
of which are: The clay material is not uniform in its specifications, due to the

different types of soil and its compounds. Clay building techniques have been
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numerous in Palestine, and have spread throughout wide areas of it since the Stone
Ages, but were later concentrated in dry areas such as the Jordan Valley, led by
Jericho. The traditional mud buildings were compatible with their environment, and
were distinguished by their sloping and flat roofs, while domes were rare. In the last
five years, a number of attempts have appeared to revive this architecture again, but
these attempts still need development. Especially due to the lack of technical
expertise in this field, and the scarcity of local research and studies, therefore, the
success of rebuilding in clay in Jericho depends on the extent of its structural safety,
its meeting the needs of its users, its low cost, and its consideration of the
environmental conditions present in it, which can be achieved based on successful
international experiences, By taking advantage of the factors that ensured the
continuity of this architecture for many centuries, and by making use of the
traditional heritage, which is represented by a large number of architectural models
in Jericho, the compressed brick technique is considered more suitable for
contemporary architecture. Due to its wide construction features.The researcher
recommended a number of recommendations to those concerned, the most important
of which are: establishing specialized laboratories to conduct precise tests on clay,
introducing this material into the educational curricula in engineering colleges in
local universities, the necessity of cooperation with international universities in this
field, and the need to create a building code specific to clay construction. And
establishing a factory for pressed clay bricks according to international standards, in
addition to the need to spread awareness among people about the sustainable

advantages of clay, through holding seminars and holding exhibitions [26].

Research that runs counter to the findings that were discovered When it
comes to the Building Information Modelling (BIM) industry, one of the most
essential variables that will decide your level of success is how well you make use of
the resources that are at your disposal. It is possible for difficulties to arise due to the
fact that applications of information technology are often relatively complicated.
When it comes to selecting a technology that will serve as the next spearhead tool for
a company, the process can be a challenging and time-consuming undertaking. With
regard to the client, corporate organization, social behavior, and immature
technology, this study makes an effort to concentrate on these categories.In order to

accomplish this, it presents and analyzes a wide variety of difficulties that are now
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being faced by the construction engineering business operating in Finland. The
results of this research indicate that there are a total of twenty-three main obstacles
that could potentially impede the successful adoption of building information

modeling (BIM) technology. According to [9].

The findings of this study will be used as a basis for the creation of a future
solution that will assist in the administration of BIM technology applications in a
manner that is more effective. research that runs counter to the findings that were
discovered We have arrived at a fork in the road in terms of the quest for
opportunities to purchase affordable housing. In every region of the world, there is a
growing need for housing of this kind, and there is also an increasing awareness of
the significance of promoting and supporting sustainable development. Within the
scope of this essay, about seventy-five different building technologies are taken into
consideration and evaluated simultaneously. This piece offers the preliminary
findings of a method that was used to identify, assess, and provide recommendations
for the technologies that have the most potential for low-cost housing initiatives.The
method was used to identify, evaluate, and provide suggestions for these
technologies. For the purpose of keeping a record of all the specific technical
particulars that are related with each technology, a database has been built. A system
for ranking and categorizing building technologies that are ecologically friendly and
have the potential to be successful has been developed in order to identify these
technologies. We were able to identify the most significant assessment indicators as
well as the most significant problems associated with its production by conducting an
analysis of the relevant literature, having conversations with specialists in the sector,
and sitting down for face-to-face meetings. A comparison was made between the ten
indications and the eight problems that we found, which resulted in the creation of an
evaluation system that is based on indicators. Several different technologies, ranging
from biomaterials like bamboo and timber to industrial technologies like concrete,
achieve good overall performance, as can be seen in the final ranking. These
technologies include both biomaterials and industrial technologies. To add salt to
injury, there is a tremendous amount of scope for advancement, with the integration

of multiple technologies proving to be the prospect that holds the most promise [11].
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3. METHODOLGY

3.1 Introduction

The Iragi government is attempting to address the rising housing crisis in the
country as a whole and in Samarra in particular. This is due to the fact that the
population is expanding and there is an expected influx of people who have returned
from Irag. The fact that there is a shortage of land, there is exorbitant pricing, there
are expensive building expenses, and there are relatively poor revenues all contribute

to the escalation of this situation.

It is one of the many aspects that plays a role in determining whether or not
affordable housing is successfully delivered. One of these factors is the effectiveness
of construction technologies in lowering the price of building. During the course of
the construction process, it is not acceptable to make concessions on aspects such as
sustainability, longevity, resistance to natural and geological elements, and other
relevant aspects in order to save costs. The idea of providing affordable housing
without taking into account the lifespan of the building or the quality of the
construction is a quick solution to an urgent problem; however, it will result in more

challenges in the future. The findings of appear to be accurate [12].

To establish local standards for the purpose of construction, the primary focus
of this thesis is on the most efficient method of construction that is currently being

utilized in Irag. This is done with the objective of establishing local standards.
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Figure 3.1: Methodology flow chart [10]

3.2 Research objectives

The primary objective of this thesis is to help improve Iragi housing projects
by identifying and implementing methods that are cost-effective, strong and durable,
aesthetically pleasing, etc. To accomplish this, we will use:

e An analysis of the present state of construction in Samarra, Iraq
e Create a system to assess these methods

e Use of modern sustainable building materials and techniques in local

architecture.

3.3 Research Methodology

In addressing the problem of the study, the research relied on the descriptive
analytical approach by adopting the appropriate theoretical framework for the study
and on the field study and data analysis in the comparison between modern building
materials and techniques in contemporary sustainable architecture and local
construction. Materials used in the city of Samarra, Irag. Furthermore, it is of the

utmost importance that the study strategy that is chosen is in conformity with It is
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necessary to make a number of important decisions at this time. Taking into account
the research technique enables the researcher to examine the ways in which various
approaches influence the design of the study, despite the fact that the technique itself
will not have any effect on the design of the study itself. Moreover, it has the
potential to assist in narrowing the scope of the study, which is a great way for
reaching particular objectives and generating an effective research plan [13]. In

addition, it has the potential to help in reducing the overall size of the study.

Qualitative Research Quantitative Research

Figure 3.2: Qualitative vs Quantitative Research [31]

For the purpose of conducting the research, the investigation makes use of a
quantitative approach rather than a qualitative analysis. According to , this is not the
case; rather, researchers should make use of a variety of methods based on the
circumstances rather than relying entirely on a single method exclusively[12]. This is
because the conditions can alter the methods that are used. In this section, we will
discuss the challenges that are associated with quantitative and qualitative research,
as well as the characteristics that each method possesses, and the elements that led to
the decision to use both approaches in this particular study. Moreover, we will also
discuss the reasons that led to the decision to employ both approaches.
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3.3.1 Quantitative research

On the basis of the definition that was supplied by Cornford and Smithson
(1996), quantitative research is described as studies that "rely on the development of
measures The numbers we use to describe all phenomena (things and relationships)

are content and under study."

In accordance with [16], quantitative research is conducted in accordance
with a logical process, which can be defined as reasoning that is founded on rules,
models, and laws. As part of this procedure, measurements and evaluations are made
on the interaction between the factors of interest. In accordance with Denzin and
Lincoln (2017), quantitative research has the potential to shed light on the "how" and
"how often" of human behavior; yet, it does not provide an answer to the question of
"why" human conduct happens. According to Straub et [14], quantitative researchers
may use a variety of research approaches, such as field and laboratory investigations,
in order to acquire a more comprehensive comprehension of the subject matter that is
the subject of their investigation. In quantitative research, the conclusions that are
obtained from the analysis of the data collected are frequently generated through the
utilization of statistical methods such as those described in the previous sentence.
There is a possibility that these findings either validate or invalidate the assumption
of the study [16].

3.3.2 Qualitative research

There is a specific difference between the two different kinds of sampling. On
the other hand, sampling should be executed in a manner that is both random and
deliberate. According to [17], in order to gather the specific data and information that
is required, the target sample must be made up of persons who have a variety of traits
that are considered to be desirable. Types of purposive sampling that are known as
judgment sampling and quota sampling are: also included in this category. Both of
these types of sampling are examples of the same idea.

According to research and study are dependent on judgmental sampling when
just a small percentage of the population possesses the relevant data and knowledge
regarding the topic at hand. This investigation made use of judgment samples as a
result of the aforementioned circumstance. [17] defines purposive sampling as a

method Through which the sample is selected specified criteria that are ideal for the
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individuals who are serving as the sample populations. The research makes use of
this strategy, which is referred to as purposive sampling. Because the members of the
target group are specific, specifically building contractors, and only they are able to
offer the necessary information, this method is applied in this inquiry. The rationale
for this is due to the fact that the members of the target group are specified.
Additionally, the purpose of this study was to analyze a number of different building

approaches in accordance with a set of criteria that had been developed in advance.

This was done in addition to establishing and measuring the characteristics
that are most relevant when choosing on a certain strategy. For the purpose of
achieving this goal, we carried out preliminary screenings and then circulated 81
questionnaires to area construction enterprises. The Iragi Contractors Union has
designated these businesses as Category | participants because they are members of
the union. According to [18], the contractor classification offered by the Iraqi
Contractors Union is the most significant service that is offered.

It has been suggested that each of the five categories of contractors— Roads,
residential buildings, electromechanical, potable water, sanitation, industry and
maintenance —»be further subdivided into a number of other disciplines. The
maximum possible score for each field is five, with one being the lowest possible
score and five being the highest possible score [18]. As a result of the significant part
that contractors play in the execution of building projects through oversight, they
were chosen to produce a sample that is representative of the population that is the
subject of the research.

As of the month of January 2011, the Iragi Contractors Union had a total of
419 companies on its list of registered or considered to be classified as building
contractors. There are five basic categories of building contractors that have been
recognized. These contractors are distinguished from one another by their financial
resources, level of expertise, track record, and individual technical personnel. Table
3.2 provides an overview of the number of construction contractors that are

employed during the various seasons in the construction business.
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Table 3.1: Comparison table between the quantitative and qualitative research [8]

Quantitative Qualittative
How many (X) What is (X)
Deductive Processes Inductive Process
Sampling is random Sample is selective (non-random”)
Concepts and hypotheses are chosen before Researcher looks for patterns and
starting the research Concepts
Measurement tools are used for variables in Most theories are developed and
this study compared with patterns and with
remaining theories

3.4 Type of Sampling

There is a specific difference between the two different kinds of sampling. On
the other hand, sampling should be executed in a manner that is both random and
deliberate. According to [17], in order to gather the specific data and information that
is required, the target sample must be made up of persons who have a variety of traits
that are considered to be desirable. The types When taking purposive samples, they
are known as judgment samples and quota samples also included in this category.
Both of these types of sampling are examples of the same idea. According to Sekaran
(2003), research and study are dependent on judgmental sampling when just a small
percentage of the population possesses the relevant data and knowledge regarding the
topic at hand. This investigation made use of judgment samples as a result of the
aforementioned circumstance[17]defines purposive sampling as a method Through
which the sample is selected specified criteria that are ideal for the individuals who
are serving as the sample populations. The research makes use of this strategy, which
is referred to as purposive sampling. Because the members of the target group are
specific, specifically building contractors, and only they are able to offer the

necessary information, this method is applied in this inquiry.

The rationale for this is due to the fact that the members of the target group
are specified. Additionally, the purpose of this study was to analyze a number of
different building approaches in accordance with a set of criteria that had been
developed in advance. This was done in addition to establishing and measuring the
characteristics that are most relevant when choosing on a certain strategy. For the
purpose of achieving this goal, we carried out preliminary screenings and then

circulated 81 questionnaires to area construction enterprises.
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The Iragi Contractors Union has designated these businesses as Category |
participants because they are members of the union. It has been suggested that each
of the five categories of contractors— Roads, residential buildings,
electromechanical, potable water, sanitation, industry and maintenance —be further
subdivided into a number of other disciplines. The maximum possible score for each
field is five, with one being the lowest possible score and five being the highest
possible score [18]. Since contractors play an important role in the execution of
building projects through supervision, they were chosen to produce a sample that is
representative of the population that is being discussed in the research. This was
done in order to ensure that the sample is representative of the population.

Furthermore, in control of it.

As of the month of January 2011, the Iragi Contractors Union had a total of
419 companies on its list of registered or considered to be classified as building
contractors. There are five basic categories of building contractors that have been
recognized. These contractors are distinguished from one another by their financial
resources, level of expertise, track record, and individual technical personnel. Table
3.2 provides an overview of the number of construction contractors that are
employed during the various seasons in the construction business.

Table 3.2: Categories of contracting companies in Samarra according to the group of
Iragi companies and contractors.

G roup 1St 2nd 3rd 4th 5th
Contractor’s 82 93 88 75 76
sequence

3.5 Data Collection Methods

Reviewing the present construction approaches employed in the research
environment was the next step after establishing the research objectives. During the
second semester, you should collect pertinent subjects that will serve as the
research’s foundation. So, to accomplish the aforementioned goal of choosing

suitable construction techniques in Samarra, Iraq, the following is the process.
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3.5.1 Questionnaire design

In order to gain a better understanding of the rationale behind the study into
the aims that the questionnaire was designed to accomplish, please refer to Appendix
A. During the period of time that before the distribution of the final questionnaire,
testing was carried out, and ideas were thoroughly investigated. Furthermore, we got
the opinions of a number of additional specialists who evaluated the questionnaire,
and we carefully reviewed the responses that they provided. During the course of the
research project, we made an attempt to get in touch with each and every member of
the population that was being investigated. This was accomplished through in-person

meetings, emails, and informal interviews.

The questionnaire featured a weighted grading system with ten total points in
order to evaluate the numerous various construction processes that were available.
The term "judgmental evaluation metric" refers to the evaluation metric that takes
into account judgment while making judgments regarding how to organize and
evaluate the activities involved in building. The criteria were derived from a survey
as well as informal interviews conducted with professionals who were responsible
for the execution of construction projects. Additionally, the criteria were generated
from documentation of initiatives that were similar to those that had already been
brought into action. The consideration of extra aspects is also something that could
be done. Table 4.4 presents the aspects that influence the decision-making process,

despite the fact that this is the most important consideration.

Table 3.3: Decision criteria that influence decisions to classify and evaluate modern
construction technologies

1- durability and Strength 6- Speed of construction

2- Cost of construction 7- Cost of future maintenance

3- Safety during construction | 8- Thermal insulation

4- Aesthetically 9- Fire resistance

5- Environmental factors and | 10- specialized skills
their resistance

Estimates are also made and known for this questionnaire using the value
technique. The decision-making process's relative relevance as measured by the

respective weights of these criteria.
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3.5.2 Case study

To get a feel for how much each technology actually costs, | used the house
as a case study. So that I could compare the technologies and see how much they
would cost to build, I had four independent contractors estimate the same bills of

quantities for each technology and then average their prices.
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Figure 3.3: The scheme for selecting housing units is taken as a case study” [10]
3.6 Decision Making Mechanism

Important decisions must be made by every person at some point in their
lives. On the other hand, failure is a real possibility with hastily made decisions.
Taking a methodical approach to decision-making is key to avoiding such issues.

3.6.1 Definition of decision making

It would be a good idea to take the first step of ensuring that there is a
foundation of common knowledge on the process of decision preparation. According
to [30], decision making may be described as the act of picking an alternative while
taking into consideration Values and preferences of the individual who makes the
decision. In which case we will find it ourselves in a circumstance in which we are
compelled to make a decision, it is in our best advantage to take into consideration
all of the options that are available to us and choose the individual option that seems

to have the most potential.
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This option is the one that (1) has the highest likelihood of being successful
or effective and (2) is the one that most closely corresponds With goals, preference

lifestyle values, etc. It is the alternative that we have chosen.

According to one definition, decision making is "the mental (cognitive)
processes leading to a choice of a path of action from among multiple different
situations.” All of these procedures are referred to as "decision making" in the term.
Every single decision-making process concludes in the selection of a single
alternative between the available choices. As a consequence of this, one can settle on

a conclusion or select a particular course of action” [28].

3.6.2 Types of decisions

According to decisions can be broadly divided into a range of different

categories. This hypothesis has been put out by Harris. This is what he has here:

1. Determinations concerning sentences that start with the word "whether"
You are unable to move forward with the process of picking an alternative until you
have supplied a response to this question that is either yes or no or either or. Before
making a decision, it is necessary to consider both the positive and negative aspects
of the circumstance. Assuming that a decision has already been made, it is simple to
fall into the trap of thinking that the first step in the process of making a decision is
to generate a list of potential options. When it comes to making decisions, however,
it is really necessary to have a strong sense of self-awareness because it is so simple

to commit this error.

2. Two distinct "which" choices are available. In this scenario, you will be
expected to choose one of several potential responses, and the ultimate decision that
you make will be based on how each of these replies compares to a set of criteria that

have been established beforehand.

3. And last but not least, decisions that were made during a period of stress. A
choice has been made, but it is now on hold until certain conditions are met. This is

despite the fact that something has already been decided upon.

This type of decision is referred to as “decisions that" because the purpose of
this research is to set local standards for evaluating the effectiveness of the building
methods that are presently being utilized in Iraq and selecting the most successful
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one. The decision that takes place is referred to as "decisions that." Taking into
consideration the following, the procedure for making decisions is as follows: The
process of making a decision that begins with the specification of criteria, then
carries on to the discovery of alternatives, and lastly ties the criteria to the choices

that have been made from the beginning of the process.

3.6.3 Decision making techniques

There is a wide range of easy ways to decision-making from which you can
choose an appropriate one. The application of investigative techniques is the primary

topic of this discussion:

1. When it comes to planning and carrying out decisions, the Five-Step
Decision Making Model is a helpful methodology that may be applied for the goal of
making decisions. The decisions that you make will be strengthened by your

activities, which are of a perfectly sensible and straightforward nature.

2. The utilization of a choice matrix is a valuable tool that can be utilized in
situations when there are multiple viable options from which to select. Use might be
made of components that are considered to be important. The ability to communicate
your opinions regarding the relative value of each of these components can be
achieved through the process of giving a weight to each of these components. You
are able to make use of this in order to clear the fog that has been obstructing your

ability to make decisions.

3. The SWOT analysis, which is an acronym that stands for advantages,
disadvantages, opportunities, and threats, is another term for this phrase. One of the
most typical uses of this highly specialized method to decision-making is in the
context of commercial partnerships. This is one of the most interesting applications.
Through the process of visualizing the situation's SWOT (strengths, weaknesses,

opportunities, and threats) [29], it is possible to exert influence on future decisions.

4. As part of this inquiry, the decision matrix method will be applied in order
to develop a decision profile that compares a variety of alternative construction

technologies. This will be done in order to facilitate the investigation.
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3.6.4 The decision-making process

For the purpose of this investigation, the decision-making method that was
applied consisted of developing selection criteria and providing possible answers.

The table shown below is used in the process of performing this procedure:

1- Consider the different options available to the researcher as well as the
specific choice he or she wishes to pursue. This is keeping in mind the factor

involved.
2- ldentify the factors that are considered the most important.

3- In order to reach a result, you must give each criterion priority in the
ranking.

4. Determine the number of specific criteria associated with each of the

available options.

5. The fifth step is to discover the option that received the highest score by
multiplying the criteria scores by the alternative scores. It will allow you to select the

highest priority and value.

Surrounding these limitations is a wide range of circumstances. The
technologies chosen for the study, which include insulating materials, concrete
blocks, etc., meet the highest insulation requirements imposed by the Engineers
Syndicate. They also reduce manufacturing costs by preserving building materials
and have the ability to reduce electrical energy expenditure, which is important. It is
extremely important within the city of Samarra, Irag, due to the lack of electricity
supply, so it is considered very important technologies
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4. DATA GATHERING AND ANALYSIS

A questionnaire was sent out to construction companies in Samarra, Iraq,
with the intention of gathering information about their operations. A number of
organizations, including the Iraq Contractors Union, the Engineers Union, the Iraqi
Central Bureau of Statistics, the Iraqi Housing Council, and the Ministry of Public
Works and Housing, were among those that contributed to the compilation of the
statistics. Additionally, direct interviews were carried out with a significant number
of consulting engineers and contractors as a component of the research
project.Following the completion of the examination, the construction industry
technology that is most suitable will be identified. The technological advancements
that are currently available and have the potential to be employed in construction
projects. It was through the administration of a survey that the researcher was able to

successfully accomplish this purpose.

A- Ranking of the METHODOLOGY
construction FLOW CHART
techniques
Exterior walls
built from Extarmal Exterior Two layers of
concrete, External Exterior Exterior walls R masonry walls Precast 20and 7cm
stone, reinforced masonry walls built from e built from concrete concrete block 20cm
concrete block concrete walls of stone concrete, S light weight facade panels and insulating concrete block
andinsulating with natural backed by stone, and i units with for exterior material exterior walls.
material stone cladding concrete. concrete block cladd;ng stone walls. between
between i cladding. them.
them.
o . J J y g \ . . .

B - Decision criterion for construction
techniques

Strength Safe Environmental Need for
Cost of X v g Construction Cost of future Thermal Fire 5
and during Aesthetically factor specialized
construction : speed maintenance insulation resistance
durability construction resistance skills

Figure 4.1: Methodology flow chart for construction techniques [10]
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Contractors were chosen as a representative sample for the purpose of this
inquiry because of the significant role that they play in the execution of building
projects. This investigation was carried out in order to gather information.
Individuals were called upon to fill out a questionnaire that was distributed to them.
For the purpose of arriving at the results that are reported in this chapter, these are
the 56 answered questions that were obtained in their entirety. Within the scope of
this section, we will talk about the findings of the study in connection to the research
questions, Research objectives and problem statement. After that, we will gather

some findings by conducting an analysis of the data that we have collected.

4.1 Data Collection

As was said earlier, the questionnaire was sent out to a great number of local
contracting companies in Samarra, which is located in Iraq. According to the
standards of the construction industry, these businesses are the most important
institutions that are considered to be of the highest quality.

The researchers came to the conclusion that this particular sample would be
utilized for the experiment that they were proceeding with. Due to the fact that micro
and small businesses are not large enough to warrant the kind of scrutiny that was
applied to them, research was carried out on major corporations. At least eighty-one
responses were going to be collected from the participants, according to the
researcher at the time. It has been established that it is a valid sample that is now
functioning, and it satisfies the standards that were stated about the research.
Beginning on July 13, 2023 and finishing on August 9, 2023, the researcher had a
total of seven weeks to collect questionnaires that had been filled out voluntarily by
the participants. After the seven weeks had passed, there were 63 surveys that had
been completed by the time the time period was done. Following an analysis, it was
determined that seven of the participants did not meet the criteria necessary to be
included in the study because they did not possess the necessary information. A
response rate of 69% was determined as a consequence of this, and only 56 inquiries

were permitted to be taken into further consideration.

A technique to evaluation that was weighted and utilized a scale with ten
points was utilized in this study in order to evaluate the various construction

processes. The evaluation was carried out in line with the selected criterion, which
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includes a factor that influences the arrangement of the techniques and the evaluation
of those methods. In this section, the findings of the survey are dissected in greater
detail than in the previous sections. An evaluation of the decision criteria that had an
impact on the decisions that were taken to arrange and evaluate the manufacturing
processes was one of the outcomes that was achieved. Analyzing the many structural
techniques that are available.

Determining the method of construction that will be applied for the
production of a low-cost housing is an important step. To what extent do the
companies that were included in the research sample actually make use of the
technologies that were examined for the purpose of carrying out housing projects?

The following construction methods were explored in this study that was
carried out in Samarra, Irag, based on the findings that were obtained in the previous
research that had been done. The second chapter offers a discussion on the activities
that are associated with research. These activities, which include review and
monitoring, take place during field visits and are called field visits. In order to

illustrate a system, the following is an example:

Covering the exterior walls of the building with natural stone and reinforced
concrete as the material of choice.the outside of the building is characterized by the
presence of two reinforced concrete walls that are covered in cast stone. concrete
blocks with a thickness of twenty centimeters are used in the construction of the

exterior walls of the vertical girder column structure that consists of three slabs.

Four-A slab-column structure that is stacked two stories high and is made up
of concrete blocks that measure twenty and seven centimeters in thickness. A layer

of insulating material is positioned in the space between the walls and the floors.

There is a column system consisting of five slabs, and the walls are made of stone
and are bordered by concrete. Structure consisting of slabs and columns where the
exterior walls are made of concrete, stone, and block bricksoutside walls constructed
of stone, concrete blocks, and insulating materials surround the seven-slab column
structure that is surrounded by these walls. These walls also contain insulating
materials. The construction of the exterior stone walls, which also include an 8-slab

column system, is accomplished by the utilization of a lightweight "ytong" unit that
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is embellished with stone cladding. Structure that is made of precast concrete and is
utilized for the purpose of providing support for external slabs and walls.

4.1.1 Evaluate decision criteria that influence building technology

evaluation and building classification decisions

Both the decision criterion that influences arrangement decisions and the
evaluation of construction technologies were reviewed with the help of the weighted
assessment technique, which is a scale with ten points. The actions taken were
carried out in accordance with the information that was provided earlier in the
questionnaire. The criteria were derived from a survey as well as informal interviews
conducted with professionals who were responsible for the execution of construction
projects. Additionally, the criteria were generated from documentation of initiatives
that were similar to those that had already been brought into action. The
consideration of extra aspects is also something that could be done. The primary
purpose of the survey, on the other hand, was to establish the factors that individuals
take into consideration when picking a construction style. With relation to the
process of making a decision, as evidenced by the example that is presented in the
following paragraphs (10 means very important).

Table 4.1: Shows the result obtained from the evaluation and analysis of decision-
making criteria

(Scores)

1|2(3]4a|5|6|7 |8 ]9 |10 |55
Strength 0J

reng >
and Es‘;pet'“o”) 1(213]ololol2 [1]7 |40 |56
durabilit

U XY 1(4]9lolo|ol14|8]| 63| 400 | 499
499/55= 9. 07
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Figure 4.2: Chart for (Scores X) & (Repetition Y)

Table 4.2: It turns out that the results obtained from evaluating and making decision

criteria
geplsu_)n Percentages Decision Criterions | Percentages
riterions

Durability and, . Cost of the

1 Strength (9.07)* 15% 2 construction (9.48) 15%
Safety during the

3 | construction 15% 4 | Aesthetically (8.1) 10%
(8.07)
Environmental speed of Construction

5 | factor and their 10% 6 (6.95) 10%
resistance (6.52) '
Cost of the future Thermal insulation

7 | maintenance 10% 8 (4.98) 5%
(7.67) '
Fire resistance Specialized skills

9 (3.98) 5% 10 (4.2) 5%

The sum of total scores =69.02
The sum of total percentage =100%

The weighted average score for a choice criterion is represented by the
number between them. Demonstrates the evaluation of criteria and decision-making
factors used to evaluate construction techniques. In Table (4.2), during the analysis

and evaluation procedure, it was found that the “Cost of the Construction”
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technology, which has a percentage of (9.48), is the highest and has priority, and that
the percentage (9.07) represents the second technology, “Durability and Strength.”

4.1.2 Evaluation of techniques in construction

The second reason for creating the survey was to assess the methods used in
building. The following example shows how the weighted assessment approach,
which uses a 10-point scale to make judgments in choice criteria, has been used to

evaluate the construction techniques. (10: mean very positive).

Table 4.3: Shows the result obtained from the evaluation and analysis of decision-
making criteria
g(‘;ores) 11213 |4|5|6|7 |8 |9 |10 |55
Durability e
and gﬁ?pet'“o”) 112030002 |1 |8 |3 |s6
Strength >
E.F(15)* X*Y 114[9(0|0|0]|14| 8| 72|39 498
y (9.05*15)/10 **Score
W - °9% =13.57 14
The calculated weighted average scores = ¥ (X*Y) / £ (X) (weighted

average score*E.F)/10

E.F is a factor to evaluate the decision in criterion which is taken from the Tabl“4.3”
4.1.2.1 Evaluation methods for external concrete and reinforced walls
that are clad in normal- stone

Table 4.4: Evaluation technique: Externally concrete and reinforced walls that are
clad in normal stone

Deqsu_)n Percentages Decision Criterions | Percentages
Criterions
durability and Cost of the

. Strength (14)* 14 2 construction (9.58) 8.9
Safety during .

3 construction (14) 94 4 | Aesthetically (11) 8.4
Environmental Construction speed

5 | factor resistance 7.8 6 (10) P 5.8
(11)
Cost of the future Thermal insulation

! Maintenance (11) 75 8 (6) 33

. . Need for specialized
9 | Fire resistance (6) | 4.0 10 skills (5) 3.2

The sum of total percentage =72.3

*The number between () is the evaluation factor for a decision criterion
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In Table (4.4), during the analysis and evaluation procedure, it was found that
the “durability and strength” technology, which has a percentage of (14), is the
highest and has priority, and that the percentage of (9.4) represents the second

technology, “Safety during construction.”

4.1.2.2 Evaluation method for external concrete and reinforced walls clad

in cast stone.

Table 4.5: Evaluation technique: Externally reinforced the concrete walls with the
cast stone cladding

Dep|5|9n Percentages Decision Criterions | Percentages
Criterions
durability and Cost of the

1 Strength (15) 105 2 construction (15) 8.6
Safety during the :

3 construction (15) 10 4 | Aesthetically (10) 6.9
Environmental

5 | factor their 7.3 6 g%%zgraitﬁgi (10) 6.0
resistance (10)
Cost of the future Thermall insulation

! maintenance (10) & g (5) 29

9 (FS';e ESptance 49 o 10 | specialized skills (5) | 4.1

The sum of total percentage =66

In Table (4.5), during the analysis and evaluation procedure, it was found that

the “durability and Strength” technology, which has a percentage of (10.5), is the

highest and has priority, and that the percentage of (10) represents the second

technology, “Safety during the construction.”

4.1.2.3 Evaluation techniques for a column system consisting of slab

beams with external walls made of 20 cm thick concrete blocks

Table 4.6: A technology by which to evaluate the slab column system with 20 cm

concrete blocks used in external walls

SRl Percentages Decision Criterions | Percentages
Criterions
durability and Cost of the

! Strength (15) 73 2 construction (15) 112
Safety during the .

3 construction (15) 10.9 4 | Aesthetically (10) 3.8
Environmental Speed of

5 | factor Their 4.2 6 C%nstruction (10) 8.9
resistance (10)
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Table 4.6: (Cont.) A technology by which to evaluate the slab column system with
20 cm concrete blocks used in external walls

Deqsu_)n Percentages Decision Criterions | Percentages
Criterions
Cost of the future Thermal insulation

! maintenance (10) 4.9 8 (5) 1.9

9 | Fire resistance (5) | 2.1 10 | specialized skills (5) | 3.9

The sum off total percentage =59.1

In Table (4.6), during the analysis and evaluation procedure, it was found that
the “Cost of the construction” technology, which has a percentage of (11.2), is the
highest and has priority, and that the percentage of (10.9) represents the second

technology, “Safety during the construction.”

4.1.2.4 Evaluation techniques for the “slabs-beam-column” systems with
externall walls built of two layers of the concrete blocks of (20) and (7)
cm and insulating materials between them

Table 4.7: Evaluation techniques for the “slab-beam-column” systems and externall

walls built of two layers of the concrete blocks, (20) and (7) cm, with insulation
materials between them

De_C|S|_on Percentages Decision Criterions Percentages
Criterions
durability and Cost of the

1 Strength (15) 6.9 2 construction (15) 98
Safety during the .

3 construction (15) 11 4 | Aesthetically (10) 3.9
Environmental .

5 | factor their 6.1 6 ‘Z’Egged of Construction 6.9
resistance (10)
Cost of the future Thermal insulation

! maintenance (10) 6.2 8 (5) 4.1

9 | Fire resistance (5) | 2.8 10 | specialized skills (5) | 4.2

The sum of total percentage =61.9

In Table (4.7), during the analysis and evaluation, it was shown that the
technology “Safety during the construction", which has a percentage of (11) that is
the highest and has priority, and a percentage of (9.8) represents the second

technology "Cost of the construction™.
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4.1.2.5 Evaluation technique Systems Columns with slab beams installed

with external strong masonry walls supported by concrete.

Table 4.8: A technique for evaluating a system consisting of slab columns with
external strong masonry walls supported by concrete

Deqsm_m Percentages Decision Criterions | Percentages
Criterions
durability and the Cost of the

1 Strength (15) 115 2 construction (15) 79
Safety during the .

3 construction (15) 11 4 | Aesthetically (10) 7.9
Environmental

5 | factor their 8 6 (S:%ii(grgitﬁgen (10) 6
resistance (10)

7 Cost of future the 58 8 Thermal insulation 4
maintenance (10) ' (5)

9 | Fire resistance (5) | 4 10 | specialized skills (5) |5

The sum of total percentage =71.1

In Table (4.8), during the analysis and evaluation procedure, it was shown

that the “durability and the Strength” technology, which has a percentage of (11.5), is

the highest and has priority, and that the percentage of (11) represents the second

technology, “Safety during the construction.”

4.1.2.6 Evaluation techniques for the column and beams system with the

strong external walls built of concrete, stone and the concrete blocks

Table 4.9: Techniques for evaluating the system the Slab columns with strong
externally walls built of the concrete, stone and the concrete blocks

geplsm_)n Percentages Decision Criterions | Percentages

riterions
durability and the Cost of the

! Strength (15) 10.8 2 construction (15) 8.5
Safety during the .

3 construction (15) 8.8 4 | Aesthetically (10) 7.6
Environmental

5 | factor their 8 6 g%ii?rﬂ%ii?r? (10) 5.7
resistance (10)
Cost of future the Thermal insulation

! maintenance (10) 8.2 8 (5) 4.1

9 | Fire resistance (5) | 4 10 | specialized skills (5) | 4.2

The sum of total percentage =69.9
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In Table (4.9), during the analysis and evaluation procedure, it was found that
the “durability and the Strength” technology, with a percentage of (10.8), is the
highest and has priority, and that the percentage (8.8) represents the second

technology, “Safety during the construction.”

4.1.2.7 Evaluation techniques for a systems of the strong columns and
beams with externall walls built up of the concrete, stone, concrete blocks
and insulation materials in between

Table 4.10: Evaluation techniques of the slab column system with the strong

externall walls built of the concrete, stone, concrete blocks and insulation materials
in between them

De_C|S|(_)n Percentages Decision Criterions | Percentages
Criterions
durability and the Cost of the

1 Strength (15) 108 2 construction (15) 8.9
Safety during :

3 construction (15) 13 4 | Aesthetically (10) 7.9
Environmental

5 | factor their 8.2 6 grc))iesgrz(():;ig]r?(m) 6
resistance (10)
Cost of the future Thermal insulation

! maintenance (10) 6.8 8 (5) 38

9 | Fire resistance (5) | 3.9 10 | specialized skills (5) | 4

The sum of total percentage =73.4

In Table (4.10), during the analysis and evaluation procedure, it was shown
that the technology “Safety during construction", whose percentage (13) is the
highest and has priority, and the percentage (10.9) represents the second technology
"durability and the Strength".
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4.1.2.8 Evaluation techniques for the strong (slab-beam column) system

with the built-up exterior facadess composed of lightweight stone wall

units “Itong” with the stone cladding

Table 4.11: Evaluation techniques for” a strong slab-beam column” system with
built-up exteriorr facades composed of the lightweight stone wall units “Itong” with
stone cladding.

Deplsu_)n Percentages Decision Criterions | Percentages
Criterions

1 durability and the 9.1 5 Cost of the 9
Strength (15) ' construction (15)
Safety during the .

3 construction (15) 9.8 4 | Aesthetically (10) 8.2
Environmental

5 | factor their 6.8 6 ?:%iles(tjrzcc):;it:r? (10) 6.1
resistance (10)
Cost of the future Thermal insulation

! maintenance (10) P 8 (5) 2.9

9 | Fire resistance (5) | 4 10 | specialized skills (5) | 2.5

The sum of total percentage =65.5

In Table (4.11), during the analysis and evaluation procedure, it was shown

that the technology “Safety During construction", whose percentage (9.8) is the

highest and has priority, and the percentage (9.1) represents the second technology
"durability and the Strength".

4.1.2.9 Evaluation techniques for the strong column and beam system

using the (precast concrete) facade panels for the externall visible walls

Table 4.12: Evaluation techniques for the (a strong column and beam system) using

the precast concrete facade panels for externali visible walls

Degsu_m Percentages Decision Criterions | Percentages
Criterions
durability and the Cost of the

1 Strength (15) 10.9 2 construction (15) 79
Safety during the .

3 construction (15) 9 4 | Aesthetically (10) 6
Environmental

5 | factor their 5.6 6 i%ii?rfﬂi?r? (10) 7.5
resistance (10)
Cost of future the Thermal insulation

! maintenance (10) 58 8 (5) 25

g | Fireresistance | , 10 | Specialized skills (5) | 3

Q)

The sum of total percentage =62.2
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In Table (4.12), during the analysis and evaluation procedure, it was found
that the “durability and the Strength” technology, which has a percentage of (10.9), is
the highest and has priority, and that the percentage of (9) represents the second

technology, “Safety during the construction.”

4.2 Ranking the construction techniques

In order to assess the construction techniques in relation to these criteria, as
mentioned earlier, and to identify the factors that impact decision-making when

choosing the right approach, the questionnaire was administered.

Here is a table that ranks the construction procedures based on how the

research sample was evaluated.

Table 4.13: Ranking list of the construction techniques

Construction techniques Score
1 | Extenor walls built from concrete, stone, concrete block and insulating matenal between 734
them.
2 | Extemal reinforced concrete walls with natural stone cladding. 723
3 | Exterior masonry walls of stone backed by concrete. 71.1
4 | Extenor walls built from concrete, stone, and concrete block 699
5 | Extemal reinforced concrete walls with cast stone cladding. 66
6 | Exterior masonry walls built from light weight units with stone cladding. 65.5
7 | Precast concrete facade panels for exterior walls 622
8 | Two layers of 20 and 7cm concrete block and insulating material between them. 619
9 | 20cm concrete block exterior walls. 614

In the table above, there is a list of the construction technologies used in
covering external walls in terms of the best classification, as it was shown that the
best technologies are (external walls built of concrete, stone, concrete blocks, and

insulating materials in between), which constitute a percentage of (73.4).
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Figure 4.3: Chart for (Scores X) & (Construction Techniques Y)

According to the last conclusion mentioned above, the following technologies
obtained the highest total- of points:

» The external walls are built of the concrete, stone, concrete blocks and

insulating materials  between them.
* The externally reinforced the concrete walls are clad in natural stone.
4.3 “Selection- of the construction techniques”

Choosing a construction technology In order to properly establish an
affordable housing project for citizens, the research sample was asked to choose one

of the-nine methods mentioned previously in the research.
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Table 4.14: Displays the results Selection of the construction technique

Construction techniques Repetition Percent
Extenor walls built from concrete, stone, concrete block andinsulating material
1 31 55.4%
between them.
2 | Extemal reinforced concrete walls with natural stone cladding. 11 19.6%
3 | Extenor walls built from concrete, stone, and concrete block 3 5.4%
4 | Exterior masonry walls of stone backedby concrete. 5 8.9%
5 | Exterior masonry walls built fromlight weight units with stone cladding. 1 1.7%
6 | Extemal reinforced concrete walls with cast stone cladding. 0 0.0%
7 | Precast concrete facade panels for exterior walls 0 0.0%
8 | Two layers of 20 and 7em concrete block and insulating material between them. 3 5.4%
9 | 20em concrete block exterior walls. 2 3.6%
Total Summation 56 100%

Through the questionnaire, it was found that the number of responses was 56,
most of which supported Model 1, with a percentage of 55%. This indicates that the
construction using Exterior walls technology is built from concrete, stone, concrete
block and insulating material between them. He is the best. It was also found that the
second model had a rate of 19%, as shown in the table for the remaining techniques

0.6

- 0.5

- 0.4

M Percent - 0.3

B Construction techniques

- 0.2

Figure 4.4: Chart for (Percent) & (Construction Techniques)

As the results that were discussed earlier reveal, there is a correlation between
the selection and evaluation of the nine approaches that were included in the study
when it comes to selecting the suitable construction technology for a residential
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project. This correlation was found to exist when it comes to the selection of the
appropriate construction technology. As an illustration, more than half of the
individuals who took part in the research selected the approach that had the highest
ratio total points (73.4) for affordable housing developments. This technique
involved the construction of outside walls made of concrete, stone, and concrete

block, with insulating materials being inserted in between the walls.

4.3.1 Cost analysis for decision making to choose appropriate

construction techniques

The research hypothesis considered that the construction used in residential
projects in Irag and in Samarra in particular is unsatisfactory in terms of achieving
cheap construction at a low cost. A case study was used to verify this hypothesis, as a
housing unit was taken as a case study in order to estimate its actual cost. The area of
the proposed residential unit is 190 square meters, see Figure (3.3). It required
analysing the table of quantities for each technology (Appendix B). Each technology
was compared in terms of construction cost, and Table 4.15 shows the actual cost of

each construction technology.

Table 4.15: The average actual cost of construction for each technique

cost per m2
Construction techniques (IQD)
1 System wall Bearing cladding stone natural with
" | walls concrete reinforce External 126,981,000
Slab-beam-column Exterior masonry walls
2- | built from light weight units with stone 123,721,205
cladding
3 System Slab-beam-column concrete by
" | backed stone of walls masonry Exterior 116,403,000
4 System Slab-beam-column Precast concrete

facade panels for exterior walls 110,903,000
System Slab-beam-column Exterior walls
5- | built from concrete, stone, concrete block 108,879,205
and insulating material

System wall Bearing cladding stone cast

6| with walls concrete reinforced External 108,531,000
Slab-beam-column system Two layers of 20

7- | and 7 cm concrete block and Insulating 102,338,000
material
Slab-beam-column system Exterior walls

8- | built from concrete, stone, and concrete 100,966,000
block

9 Slab-beam-column system 20 cm concrete 61,496,000

block exterior walls
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Figure 4.5: Chart for the average actual cost of construction for each technique

4.3.2 Case studies of successful affordable housing projects from other

regions [7]

In this study, a residential complex will be studied, which is (Al-Nour
Village), as it is a project that aims to establish low-cost homes in the Bahr al-Najaf
desert area for people with limited income. In such a project, the principles of
sustainability are of special importance, and therefore it was nominated to be a field

study project.

“Al-Nour Village” is located about 1 km south of the center of Najaf district,
and it is a desert area in the part

The southwest of the district center has soft, sandy, fragile ground that is
weak in terms of bearing capacity for construction, and is relatively close to the
center of the old city and the Wadi Al-Salem cemetery, and also close to the polluted
and unpolluted industrial zone, where construction factories abound, and natural
resources, groundwater, and agricultural lands are available in areas Certain ones,
and close to the Najaf Sea, and with the security stability that the region enjoys, its
proximity to the city center, and the low cost of land there, led to the interest of the
local government and the establishment of residential projects in it and its
rehabilitation by opening and paving streets and providing infrastructure projects for
it, represented by the delivery of water and electricity, and building schools. And 8

dispensaries, police stations and markets.
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Figure 4.6: The source/researchers’ field plan of the house from the work site and
drawn by the researchers [7]

The "Al Noor Village" project aims to accommodate the housing need
resulting from the increase in population growth rates in the governorate for those
with limited income. It is a residential complex that includes the construction of 711
residential floors. The area of each home is 111 m2 and the building area is 611 m2
with a ground floor only. The residential floors have been arranged. In the form of
floor blocks with 9 floors connected on both sides, noting that the predominant
orientation of the floor is east-west, which is an inappropriate direction for residential
floors in the east, as the best orientation in this area is 373 from the south direction.
One house consists of two bedrooms, a kitchen, and services, with a hall on the
ground floor.

How to implement the role in the project by using two metal molds
manufactured outside Irag* to be completed The house was poured on site with
concrete, to achieve speed in implementation, as the implementation of each
residential unit takes about two days, and the width of the concrete wall was about 67
cm, with one layer of reinforcement and without insulating material, and because
clean building materials and techniques overlap with other paragraphs in the guide,
so all were evaluated. Paragraphs within the table, indicating in the comments box
the paragraphs that are outside the scope of the research, as shown in Appendix D.

From the tables shown in Appendix D, the study project does not apply many
of the sustainability vocabulary and that the evaluation of the project as a whole
within an integrated vision according to the table above was very weak and reached
61.1 degrees out of 611 degrees, while the evaluation of the paragraphs related to the
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research topic from the same table is 1.7 out of The original score is 31, which is a
very weak evaluation and indicates the lack of compatibility of building materials
and construction techniques for this project and its environment, which, as a project
designated for people with limited income and implemented by the state, should have
taken into account its economic feasibility and chosen materials appropriate to the
local environment in integration with other sustainable architecture components to
achieve To provide a healthy environment for the population, comfortable housing
suitable for the living of its residents, protect the surrounding environment, and plan
such projects through relevant designers, technicians, and specialists, and adopt
design ideas and trends that allow for the provision of the internal and local

environment and exploitation.

A comparison was made of case studies of successful affordable housing
projects from other areas in the holy city of Najaf to identify the challenges in
establishing such projects. Therefore, the ideas and innovations that contribute to the
development of research were taken into account and the appropriate decision was
taken according to the evaluation of the appropriate technology for construction.
Optimization of available resources. This can be achieved by adopting sustainable
urban design concepts that make the best use of the natural environment and the
comfort of users. Especially since our natural environment in our country has
suffered from various types of destruction and sabotage as a result of wars,
continuous acts of violence and administrative corruption. This is also the case with
our urban environment in our cities and their central buildings that It suffered
massive damage that had and continues to have the greatest impact on the safety of
Iragi society, the safety of citizens and public health, which means that sustainable
architecture has become an urgent necessity as it is environmentally friendly and that

building its vocabulary to suit the Iraqi local environment will have

A significant and significant impact in creating a model that can contribute to
providing many advantages in a sustainable manner and with architecture that
mimics the nature of the environmental, social and urban architectural conditions and

in a way that serves the cities and their residents alike in our dear Iraqi cities. [7]
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Conclusions for case studies

1. Building materials are one of the important elements that influence

architectural production in any era

2. Any building materials used must be appropriate to the environment of that

place so that the greatest desired benefit can be achieved from them.

3. Many building materials have properties and qualities that are either
negative or positive if used in a manner inconsistent with the climate present in the
environments of its use, which has a significant impact on the specifications of the

building in which it is used.

4. There is a proven relationship between the technological development

available in every era and the resulting architecture Architecture of that era

5. Advanced scientific innovations and high-tech specifications in the
building materials industry have led to a revolution It is widely used by developed

countries.

6. The most common materials used in Iraq are bricks, followed by stone

Block, and to a lesser extent stone and other materials

7. We find new sustainable materials to be highly efficient in thermal
insulation compared to building materials Common ones, especially thermos tone

and air bricks

8. The use of building materials techniques that are appropriate to the Iraqi
environment will have a significant and significant impact in creating a model that
can It contributes to providing many advantages in a sustainable manner and with
architecture that mimics the nature of the environmental, social and urban
architectural conditions in a way that serves the cities and their residents alike in our

dear Iraqi cities.
9. Lack of use of new sustainable building materials in the building sector.

10. Failure to adopt standards for applying sustainability principles in new

residential projects.
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11. Sustainable building materials constitute 44% according to (MSDG) and
are therefore a very important factor that must be taken into account in construction

projects of all types.

12. The world is moving towards producing and manufacturing better

materials to be used in construction projects.

13. Relying on locally made building materials that are efficient in
construction and have little impact on the surrounding environment provide a built
environment suitable for human comfort and that meets the needs of his life through
positive employment and the use of renewable energies in sustainable urban
construction with the aim of producing construction that is friendly to the natural
environment and contributes to the preservation of The Earth's environment is

healthy over generations [7].
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5. CONCLUSIONS AND FUTURE WORK

5.1 Conclusions

The findings of this dissertation set the groundwork for a novel strategy for
the manufacture of low-cost housing, which is the selection of the building methods
that are the best suitable for the creation of such housing. A presentation of the study
objectives was made by the researcher at the beginning of the thesis. The objective of
the study was to meet the goal of reaching the lowest possible cost while
simultaneously increasing the efficiency of the dwelling unit. In order to provide a
condensed description of these objectives, it is possible to conduct a review of the
construction approaches that are now being applied in environmental research
(Samarra, Irag). The researcher then went on to discuss the relevance of boosting the
organization's economics, service capability, and safety. This was done after the
previous point was made. Develop a system that is capable of evaluating these
technologies according to standards that have been established in advance.

A cost analysis was conducted to make the decision to choose appropriate
construction techniques in the city of Samarra, Irag. There is a large variation in the
prices of raw materials and according to the appropriate quality, as shown in Table
(4:15) and in Appendix (B). During the course of the study endeavor, both
quantitative and qualitative methods were utilized. Information was gathered from
about eighty-one different companies by means of a questionnaire that was
distributed to them. There was a response rate of 69% from those who were asked to
participate in the survey. Personal observations and interviews were two additional
methods of data collection that were implemented in this study. Interviews were also
taken into consideration. Therefore, as a result of technological improvements, we
are now able to create homes at prices that are affordable, with external walls that are
composed of concrete, cast stone, concrete blocks, and materials that provide

insulation.
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The usage of precast concrete facade panels is an example of an alternative
technique that can be utilized. The construction of ways to divide them is facilitated
by the utilization of walls as a means of separation. The costs involved with research
are given a higher priority when compared to the expenses that are linked with
manufacturing in other countries. It is not currently possible to support this
technology because the necessary infrastructure has not yet been established. Both a
lack of investment in the technology that is already available and a reliance on labor
that is freely accessible are to blame for this situation. In order for individuals to be
able to accept this new technology, there needs to be a shift in the culture that
constitutes their society. Building codes, for example, enforce a variety of

restrictions for the utilization of stone in the construction of exterior walls.

A wide range of circumstances are encompassed by these constraints. The
technologies that were chosen for the study, which comprised insulating materials,
concrete blocks, cast stone, and concrete walls, obtained the highest overall
evaluation ratings. Furthermore, the technologies were picked because they were the
most reliable. These technologies not only fulfill the requirements for insulation that
were mandated by the Engineers Union, but they also lower manufacturing costs by
preserving building materials and have the ability to keep the beauty of stone, which
is crucial from a cultural standpoint. A variety of structures can be seen within the

city of Samarra in Iraqg.

Both theory and practice will be impacted by the behaviours that you
demonstrate. The results of this study make available a variety of novel points of
view on the topic that is currently being discussed. Given all that has been taken into

account, the contribution can be described in the following manner:

1. The first thing that needs to be done in the framework of research is to
provide a description of the current scenario that exists within the housing and
building industries.

2. In line with the criteria that have been defined, devise a system that will
allow for the evaluation of the methods that were utilized in the process of designing

the research environment environment.

3. A collection of principles that must be kept to during the building process

in order to make the house more secure, more energy efficient, and more economic.
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4. Providing aid in determining which housing projects will acquire financing
and be developed is one way to lay the groundwork for the vital growth that this

company will experience in the future.

5. Building materials are one of the important elements that influence
architectural production today. The materials used must be suitable for the
environment of the place so that the greatest benefit can be achieved from them. The
most common materials used in Iraq are primarily brick, followed by stone, then

block, and to a lesser extent, refractory stone and other materials.

The use of building materials techniques appropriate to the Iragi environment
will have a significant and significant impact in creating a model that can contribute
to providing many advantages in a sustainable manner and with architectural
engineering that mimics the nature of the environmental, social and urban
architectural conditions in a way that serves the cities and their residents in Irag. The
world is moving towards producing and manufacturing better materials for use in
construction projects and relying on locally made building materials that are efficient
in construction, have a minimal impact on the surrounding environment, and provide
a suitable urban environment for human comfort and meeting their life needs. Needs

and the use of renewable energies in urban construction over generations.

5.2 Recommendations

In light of the discoveries that were addressed previously and the presentation
of the conclusions on the construction technology that was adopted, the following

observations and recommendations can be summarized as follows:

1. In order for individuals to be able to afford a property, one of the key
reasons is to make it more affordable. A sum that is far larger than forty percent of
his monthly wage, which is a very substantial amount Reduce the amount of money
you spend on building supplies and bulk production in order to bring down the costs

of your manufacturing operations.

2. Converting people's ways of thinking into something different in order to
persuade them to embrace novel materials like splints the use of stone-based
construction techniques that significantly cut down on the cost of production is
gaining more and more popularity.
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3. In order to provide aid to the formation of the building and construction
sector in the region, we are encouraging the establishment of cast stone factories.

4. There is a reduction in the amount of money that is necessary to produce
each individual unit of a comparable residential unit as a result of mass
manufacturing. Molds make it possible to manufacture a wide range of construction
components in large quantities, such as columns, beams, and panel modules, which

helps to keep prices at a minimum.

5. The establishment of a production line for the purpose of cutting doors,
windows, and other tasks that are related with carpentry projects is made feasible by
the presence of units that are near to one another. A lower amount of money was
spent. The practice of performing the same thing over and over again without any
variation at the end of the day, the completion of residential units can be performed
more quickly and with less effort by engineers and contractors, which eventually

results in a decrease in prices.

6. In light of the significant progress that has been made in the Iraqi
construction industry over the course of the past few years, the immigration of
engineers who are well-versed in the techniques that are utilized in the Gulf region,
and the possibility of a rapid increase in construction activity, the city of Samarra
needs to make the implementation of contemporary construction techniques a top
priority. Samarra, Iraq, will be able to make use of cutting-edge building techniques
in the years to come as a result of the ongoing development initiatives that are taking
place in the city.

7. Make it simpler for the construction company to acquire the raw materials

it needs at a price that is more convenient for them.

8. A greater amount of attention should be paid to the selection of proper
construction approaches when it comes to construction. This is because it is

necessary for saving expenses.

9. From that point forward, the selection of the formwork system ought to be
afforded a greater degree of significance than it was previously. There are a lot of
factors that should be taken into consideration when choosing a formwork system.
Some of these factors include the cost, the quality, the safety, and the delivery time.
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When it comes to choosing a formwork system, there are a number of considerations

that need to be taken into account.

5.4 Future Work

The requirements for the chosen construction technology to increase
efficiency and build affordable housing must be approved and validated
through its implementation in the real and actual situation in the research

environment in Irag.

The basic mechanism developed in this thesis can become useful to
researchers. Conduct further studies to evaluate other construction techniques

inside or outside Irag.

There are other elements of the building that have an impact on cost
reductions and will enable cheaper housing construction such as the infrared
structure, flooring systems, interior walls, and formwork system. The choice
of formwork system is crucial and serious for its consequences. Due
consideration must be given to factors such as: system productivity, safety,
durability, and many other variables that may be specific to the site or job at
hand. Because this thesis Covering used external walls, so more studies and

research must be conducted Efforts made in this regard.

Some building regulations can affect the total cost of external construction,
and can be modified (forming an evolving technical perspective), for example.

Requirements about using steel stones on exterior walls.

To encourage the use of sustainable materials and technologies in appropriate
sites and projects and research and development of local building materials in

a way that improves their properties towards the principles of sustainability.

Adopting standards for evaluating residential projects when issuing building
permits and encouraging the use of recyclable and reusable materials, as well

as materials that contain recycled materials.

Creating recycled building materials and products from waste, as well as their
ability to be recycled more than once Without affecting the environment and
benefiting from these materials in a way that meets the needs of our
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environments and in a sustainable manner due to the advantages of these
materials and technologies High-quality features can contribute to obtaining
sustainable buildings and housing that are low in energy use and waste and

have high-quality technologies and properties.

4The state must apply principles in its current housing projects and within its
approach to increasing the housing stock Green construction and sustainable
design are included in the feasibility studies for these projects, given the
country’s great potential It enables them to use new technologies and materials

that achieve savings in energy and resources.
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APPENDICES

Appendix A: The Questionnaire

After Greetings:

The researcher is conducting a study on (the decision-making mechanism in choosing the system for
constructing external walls in affordable housing buildings in Samarra, Irag). This is to complete a
master’s thesis. Your cooperation in filling out the form is a contribution to the development of
scientific research and is appreciated and grateful. The information that will be your submission will

only be used for scientific research purposes.

With great respect

Researcher: MOHAMMED GHANIM HAMMOOD AL-ABBASI

Istanbul Gedik University/Master of Engineering Management

= Section One:

Work nature: Engineer |:| contractor |:| Contractor engineer |:|

QuAlIfIiCatioN: ... ...
YEars OF EXPEIIENCE: .. .vitititi it

RegION/GOVEINOFAE: ... et
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. Second section:

This section includes 9 construction systems in Samarra, lraq, to compare
them from several aspects. Please put an evaluation of each technology in the box
below each comparison item in accordance with your opinion. Note that the
evaluation is a score from 1 to 11 given to each item. The score (1) indicates that the
technology is very negative in this aspect, while (11) indicates that the technology is
very negative in this regard. The technology is very positive. For example, the speed
of implementation is a positive thing. The technology that achieves the maximum
speed in completion takes 11, and thus the scores range from 11 to 1, where 1 means
that the technology is very slow compared to others. While, for example, increasing
the cost of construction is a negative thing, so the technology that achieves the lowest

cost takes 11 And the one whose cost is higher receives a lower mark, and so on.

|-
i i )
Comparison item bt =
— [ E c
o| © [ == < 55
B o B |2 ¥e S| 2
Externalwall |5 ¢ S |c £ ZGRRE G £ | = | S
f —_ —| @ e (4]
Construction |5 5 e~ g_%‘i’ JEE Sz g 2| | &
technology (22 SIS 82322283825 | 5|1
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n.= O |0 T IL olnn O QX S & | 5 | <

External walls of
reinforced concrete

It was clad with natural
stone concrete

The external walls are
made of reinforced
concrete and faced with
artificial stone

The external walls are
made of 20 cm brick

The external walls are
made of two layers of
20.7 cm brick, with
insulating material
between them

The external walls are
made of stone and
concrete with a mold
behind the stone

The external walls are
made of stone, concrete
and brick
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The external walls are
stone, concrete, brick,
and insulating material
between them

The exterior facades are
made of light brick and
clad with natural stone

External facades are
concrete panels
Precast Concrete is
precast

Please

Section Three:

rate the comparison items according to the importance of achieving them in

any construction technology that will be used to create a housing project, noting that
the evaluation is a score from 1 to 11, where the number 11 means it is very
important to achieve it, and the number 9 is less important, and so on... knowing that
it is possible to take Two items with the same numbering.

Section Four:

Which of the following technigues would you choose to create an affordable housing
project in the form of residential homes and explain why?

The external walls are made of reinforced concrete and faced with natural
stone

The external walls are made of reinforced concrete and faced with
artificial stone

The external walls are made of 20 cm brick

The external walls are made of two layers of 20.7 cm brick, with insulating
material between them
The external walls are made of stone and concrete with a mold behind the

stone
The external walls are made of stone, concrete and brick

The external walls are stone, concrete, brick, and insulating material

between them

The exterior facades are made of light brick and clad with natural stone

External facades Precast Concrete panels
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The technology number that you chose as the most appropriate in
implementing the project of affordable housing buildings in the form of

residential homes, according to your opinion

Have you ever designed or implemented a housing project on the ground?
Yes No
If the answer is yes, write the number of the technology that was adopted in

implementing the housing project

Thank you very much / eng. Muhammad Ghanim Hammoud
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Appendix B

1- System wall Bearing cladding stone natural with walls concrete reinforce

External
Item [Statement of work Unit [Quantity|Price [Total
No IQD (IQD
1 Excavations
A Site excavations M3 50 9000 (450000
B Excavations for column bases M3 105 18000 1890000
““Continuous foundations”
2 Concrete
A Blinding concrete for column bases M3 |17 130000[2210000
B B250 Concrete: Concrete for the floor and{M3 26 2800007280000
stairs and their facades. Price includes
work
"Bricks and reinforcement
C B300 Concrete for Column Bases, Floor{M2 135.5 300000140650000
Bridges and Roofs “Price” It does not
include businesses
Bricks and reinforcement"
D Concrete incline duration B200 M2 190 18000 [3420000
E B250 Concrete External facades “The priceM3 |55 280000{15400000!
includes brick and iron works
3 Brick
A )Brick (20*40*14 number|960 950 (912000
B [Brick 10” internal partitions* M’ 83 18000 | 1494000
C |Brick 20” internal partitions* M’ 30 27000 810000
4 |Stone works “The price includes M* 275 85000 | 23375000
covering the external facades with natural
stone”
S |Cutting works
A [Cutting roof M | 190 | 7000 | 1330000
B |Cutting interfaces M? 540 9000 4860000
Clin M’
L I f
ining natural stone facades 275 5000 1375000
6 [Tile work
A |Floor tiles M? 120 25000 3000000
B . . M?
Bathroom and kitchen floor tiles
25 25000 625000
C - : M*
Bathroom and kitchen wall tiles 100 30000 3000000
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L M?
D linternal and external stair tiles 30 65000 | 1950000
\Windows and doors
y
A |Aluminum windows M | 24 | 185000 | 4440000
B |iron doors M? 10 | 185000 | 1850000
C |Wooden doors M* | 14 | 150000 | 2100000
8 |Finishing work
A |Window works and finishing M? 60 50000 | 3000000
9 |Guard work
A |Guarding your windows M’ 24 65000 | 1560000
total
126,981,000

2-System wall Bearing cladding stone cast with walls concrete reinforced

External
Item Statement of work Unitl Quantity|Price] Total
No IQD| 10D
1 |Excavations 2340000
2 |Concrete 68960000
3 | Brick 3216000
4 Istone works "The price includes covering ) 65000 17875000
"the external facades with artificial stone | ™ 275
5 Cutting works 7565000
6 Workers: “slabs, windows, doors, 8575000
finishes, guarding”
total 108,531,000
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3-Slab-beam-column system 20 cm concrete block exterior walls

Item Statement of work Unit |Quantity Price Total
No IQD IQD
1 |Excavations
A | Site excavations M® 50 9000 450000
B |[Excavations for column bases M® 31 18000 558000
”Continuous foundations*
2 | Concrete
A | Blinding concrete for column M’ 5.5 130000 715000
bases
B [B250 Concrete: Concrete for the| M° 22.5 280000 6300000
floor and stairs and their facades.
Price includes work
"Bricks and reinforcement"
C |B300 Concrete for Column Bases,| M? 76 290000 | 22040000
Floor Bridges and Roofs “Price” It
does not include businesses
" Bricks and reinforcement"
D [Concrete incline duration B200 M? 190 18000 3420000
3 |Brick
A |Brick (20*40*14) numberf 960 900 864000
B |[Brick 20 M? 305 28000 8540000
C |Brick 10 M? 83 18000 1494000
4 |Cutting works
A |Cutting roof M? 190 8000 1520000
B [Cutting interfaces M? 780 9000 7020000
5 |Workers: “slabs, windows, doors, 8575000
’finishes, guarding
total 61,496,000
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4- System Slab-beam-column concrete by backed stone of walls masonry

Exterior
Item No Statement of work Unit |Quantity | Price Total
IQD IQD
1 Excavations 2340000
2 Concrete 68960000
3 Brick
A | Brick (20*40*14) number| 960 900 864000
B [Brick 20 M° 305 28000 | 8540000
C [Brick 10 M 83 18000 | 1494000
4  [Stone work (the price includes the| M 275 65000 | 17875000
concrete behind the stone and the
(stone with the work)
5 |Cutting works
A  [Cutting roof M* 190 8000 1520000
B [Cutting interfaces M* 540 9000 4860000
C Lining natural stone facades M° 275 5000 1375000
6 |Workers: “slabs, windows, doors, 8575000
’finishes, guarding
116,403,000
total

5-Slab-beam-column system Exterior walls built from concrete, stone, and
concrete block

Item Statement of work Unit |Quantity | Price Total
No IQD IQD
1 |Excavations 2340000
2 |Concrete 68960000
3 |Brick (20,10) 3216000
4 | Stone work (the price includes the | M 275 65000 [ 17875000
concrete behind the stone and the
stone with the work)
5 [|Workers: “slabs, windows, doors, 8575000
"’finishes, guarding
total 100,966,000
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6-System Slab-beam-column Exterior walls built from concrete, stone, concrete
block and insulating material

Item Statement of work Unit |Quantity | Price Total
No IQD IQD
1 [Excavations 2340000
2 | Concrete 68960000
3 |Brick (20,10) 3216000
4 | Stone work (the price includes M? 275 65000 | 17875000
the concrete behind the stone and
the stone with the work)
5 [Workers: “slabs, windows, doors, 8575000
"’finishes, guarding
6 |Plastering works, roof plastering 7913205
Facades, stone repair
total 108,879,205

7-Slab-beam-column system Two layers of 20 and 7 cm concrete block and
Insulating material

Item No Statement of work Unit |Quantity | Price Total
1QD 1QD
1 Excavations 2340000
2 Concrete 68960000
3 Brick
A Brick (20*40*14) number| 960 900 864000
B 7.20 cm brick, two layers for M* 305 45000 | 13725000
external facades, with
placement
insulating material between
them
C bricks (10) for internal M? 83 18000 | 1494000
partitions
4 Cutting works
A [Cutting roof M° 190 8000 | 1520000
B  [Cutting interfaces M° 540 9000 | 4860000
5 'Workers: “slabs, windows, 8575000
doors, finishes, guarding
total 102,338,000
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8-Sab-beam-column Exterior masonry walls built from light weight units with
stone cladding

Item No Statement of work Unit |Quantity | Price Total
IQD IQD
1 Excavations 2340000
2 Concrete 68960000
3 Brick
A Brick (20*40*14) number| 960 900 864000
B Hollow bricks, 20 cm thick M* 30 35000 1050000
C bricks (10) for internal M* 83 18000 1494000
partitions
4 Stone work (the price includes| M* 275 | 115000 [ 31625000
the concrete behind the stone
and the stone with the work)
5 Plastering works, roof 7913205
plastering Facades, stone
repair
6  |Workers: “slabs, windows, 8575000
’doors, finishes, guarding
total 123,721,205

0- System Slab-beam-column Precast concrete facade panels for exterior walls

Item No Statement of work Unit |Quantity | Price Total
1QD 1QD
1 |Excavations 2340000
2 Concrete 68960000
3 Brick
A | Brick (20*40*14) number| 960 900 864000
B [Brick 20 M° 305 28000 | 8540000
C [Brick 10 M 83 18000 | 1494000
4 [Stone work (the price includes the| M* 275 45000 [ 12375000
concrete behind the stone and the
(stone with the work)
5 |Cutting works
A [Cutting roof M*° 190 8000 1520000
B  |Cutting interfaces M*° 540 9000 4860000
C Lining natural stone facades M° 275 5000 1375000
6 |Workers: “slabs, windows, doors, 8575000
"’finishes, guarding
total 110,903,000
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Appendix C

Construction materials price rates for the year 2023 in Iraq [27]
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Appendix D

A digital system for evaluating building materials and construction techniques

used in a case study project in the city of Najaf [7]

MSDGabw! srasaaiBililayiill (4) Jsas

PP

&_9_)-!:16-“01"19 ﬁiﬂ!
Aiaill adleasy S
4gali Jao 38 Sl aua )l JUisall & g pdiall 30 5 pdlaall dasill
5 el s2a () W Sl 5 pilie
ul\a.lﬁlél.jaic_)ki
BN EL PREN Gl ol 5 oo gl @ 5Ty 3a5 5 dilaa

Casall (3l FERA

i) Cladl _):h-ﬂ; _,v‘__,.l.\...ll Fladl e 200
Gl alaial (o sl asanal 8 Al

Cand) (i s L 5 Sl LY LB s

Gl 3 s R e

o) Gli g s aisall 3 olall s 0

eadl iz Pl laall akas ladiul
S Al Tyl ) Jlaai

SINY ! 2l 53) Slaall L slyall Taia

70



‘;“"-.JLLJEI‘-L:'F_JU‘

.1.1’_;.511 Eljiqinl.}nh I oW L‘J:-.U.m..“

Jghsmti_,.llds:ug'ﬂ
e Ao 5 i 535l
éﬂiﬁm&ji%
Gaagl) éﬂnﬁEJl."-.E_)imnh__,

rall 4 i

= -!. ':’L'L‘:‘ o 5

sl (gl padl SRl elal paaens

‘;“"-.JLLJEI‘-L:'F_JU‘

').L.'Itnilﬂw] qa._n..n]nll J'L‘.'IJ.T & guin b g
elo a8l 5 5a gall 3l

Ciadl 3 i

5ol aSanill se i€ dakail g

‘;“"-.JLLJEI‘-L:'F_JU‘

SIS Ay 5o S 52 )

Sl 3k A

EsJﬁS Sl ama [-.L‘n'..'n.nl

Y -!. leh:‘l . .

FERN T !IJvl 'u[,h-'. |

> -!. ':’L'L‘:‘ o N

B el e S LSS

‘;“"-.JLLJEI‘-L:'F_JU‘

Doy T By h st

awall 8 dpalill ods Bleld e oS
028 g odly K3 81 8Ll 3
Sl Fai s 5 idll

g Sl i) i A gl e 5 sl

W elazmd J81 A g0 Sl cails
=l g pall 128 )
I e

s u.d'l."..!l_, ‘.Ln.ll pzanaill
Caadl 3l s Ll

2 sl

Y -!. leh:‘l o .

L el Gy El b g

i.fﬁ;-.s_;.:]l.;ﬂ.._,:...c.m“ 'e‘I
(Sl 3li s

3 Y1 seliS

Y -!. leh:‘l o .

1Y) aday S geall J3adl

Gaadl Flai 2 A

Al QBG83 Gl e L

= -!. ':’L'L‘:‘ o 5

_}uﬁdhq_gdluh:j:ldldﬁ 2N pall alaaiid

Use Materialswith Low Impact During
Cycle TheirLife

= -!. ':’L'L‘:‘ o 5

5> 3e ] A3
Use Salvagedand Remanufactured
Matenals Cycle

= -!. ':’L'L‘:‘ o 5

T ZLGT Gl il Taai
Use RecycledContent Products and

Materals

= -!. ':’L'L‘:‘ o 5

Baaads poleas e 2l g aladdul
Use MatenalsfromRenewable Sources

l:]l&n I 2l ga l.l.‘n:'s.'n.ul

= -!. ljm - .
g JuiaY Aul a

A gl LS pall Sl dadaia ol pa alasiul

71




() e silila )ilating |

il el Jane Lgd 1550

VOCs 5 _gkiall Lﬁ:,..'_dl
Janas pSaill Gl | jia
Ul Jala daid) il jall

&l
Use Low VOC-emitting Materials

Gl (3t paa

e 3 Al
UseDurableMaterials
UseDurableMaterials

Gl (3l paia

sl g AlaaT YT s ae Y AlIE o g
Use Matenals that areReusable,
Recyelable

Sl (3l paia

Tl Al 5]
Reuse Existing Buildings

Caall el paa

Syl Al s A asanadl
Design for Less Materal Use

Sl el aa

il aalai
DesignBuilding forAdaptability

Sl el aa

LGl L1
Design BuildingsforDisassembly

Gl (3t paa

paedl Sildid 4 50le)
Salvageand Recvele DemoliionWaste

Gaadl Had e

bl Sl pisale) g mid
ReduceandRecveleConstructionWaste

Caall el paa

bl D&y 55 Bole | y il
Reduceand Recycle PackagingWaste

oLl e Aadl Clolis i edle]y ymia
Reduceand Recvyele Waste
fromBuilding

5 hall ol gall sl alasll y sauiss
Reduce and Properly Dispose of
Hazardous

yaaall

72




RESUME

Mohammed Ghanim Hammood
EDUCATION:
e ¢+ Bachelor : 2018, Dijlah UN, Faculty of Engineering, civ

e + Master : 2024, Istanbul Gedik University, Department of Engineering
Management (English)

73



