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ABSTRACT

CONTROLLING QUALITY COSTS IN IRAQI CONSTRUCTION
PROJECTS USING BIM

JAWAD, Amal Salman
M.Sc., Civil Engineering, Altinbas University,
Supervisor: Assoc. Prof. Dr. Sepanta NAIMI
Date: April / 2023

Pages: 79

Through this study, the researcher knew the importance of using building information
modelling techniques during the various stages of the project in construction projects. The
research sample was carefully selected and directed towards companies interested in this
field, especially after the great development in the use of this technology in engineering
projects. The questionnaire targeted a group of contracting companies that were interested
in developing their work system and shifting towards using building information modelling
systems in their projects. 51 answers were obtained from companies in the public and private
sectors, and the results were analysed using the SPSS statistical analysis program. Through
the analysis of the results, it was found that the impact of the use of modern technologies has
an important role in all phases of the project, especially the implementation phase of the
project, as it gives a clear perception of all project activities. Controlling and managing them
and avoiding errors and delays in projects such as delayed arrival of resources (materials and
manpower) and delays in implementing project paragraphs according to the project schedule,
which avoids companies falling into delay fines occurring in projects due to delayed

implementation within the schedule prepared for the project.

Keywords: BIM, Time Management, Cost Management, Quality Management, Likert

Scale.
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1. INTRODUCTION

1.1 INTRODUCTION

The construction sector is one of the most important sectors in Iraq through this research,
the focus is on administrative issues related to construction projects in Iraq, where project
managers face a problem in updating project data, which causes a weakness in the knowledge

of the quality of performance [1].

As it is known that every project has a goal and a clear plan, so a plan must be developed
and then follow-up on its implementation and evaluation of performance periodically and

continuously.

In the reality of the projects that are implemented in Iraq, the quality of performance is not
continuously monitored, and we need to develop performance and improve the quality of the
implemented projects and control the time and cost management for each project. Therefore,
we need to use modern techniques to control performance evaluation and improve quality

through the use of modern technologies such as BIM [2].
1.2 PURPOSE OF STUDY

The purpose of this study is to examine the reality of evaluating the quality of
implementation of construction projects in Irag in the public and private sectors, in addition
to knowing the extent of the role that project managers play in controlling the quality of the
project being implemented, and then knowing the extent of the impact of the use of modern
technologies such as building information modelling on controlling the quality of

implementation.
1.3 SIGNIFICANCE, SCOPE AND DEFINITIONS

Spatial boundaries: Irag- Baghdad.

In this study, the researcher used the questionnaire method as it includes questions within
two parts that are distributed to know the opinions of the selected sample of experienced
engineers in the field of construction projects. The questions were set depending on the

reasons or factors that may lead to poor quality in Iragi projects. An approved scientific

1



method based on the strategy of idea generation and problem solving to reach collective
decisions that the individual person (the researcher) cannot reach alone. In order to obtain
necessary data for the objectives assigned to the study the contribution of the test of the

survey model and its hypotheses.
1.4 RESEARCH AIMS

a. Getting rid of the usual traditional methods of knowing the quality of project
implementation in Irag, especially in the public sector, as government institutions have
so far relied on traditional methods of quality control and the development of new

methods that the review process from start to finish.

b. focusing on training the staff working in the Quality Assurance Department with the

latest methods used in this field.
1.5 RESEARCH PROBLEM

The research problem is that construction projects exceed the cost, the delay in time and the

low quality.
1.6 RESEARCH HYPOTHESIS

Through the study, it can be concluded how true or false this hypothesis is:

The use of Building Information Modelling (BIM) systems reduces the cost of projects and

enables them to be completed on time and with high quality.
1.7 RESEARCH METHODOLOGY

50 Questionnaire forms were provided to engineering specialists and engineering experts

involved in the implementation and administration of construction projects in Irag.
a. Part I (general information): this part contains basic information about the responder.
b. Part Il quality execution control in Iragi construction projects.

c. Part Il construction project management responsibilities.



d. Part IV use of modern software as building information modelling to control the quality

of implementation.as shown in Figure 1.1.

Figure 1.1: Components of the Questionnaire.
1.8 RESEARCH STRUCTURING
The research consists of four chapters:
a. Contains the introduction, hypothesis and objectives of the study Its methodology,

b. The second chapter It includes previous studies on the subject, the hypotheses used, and

their usefulness.
c. The third chapter It contains questions related to the questionnaire.
d. The fourth chapter analyse the results of the questionnaire.

e. Conclusion &Recommendations.



2. LITERATURE REVIEW

2.1 INTRODUCTION

Basically, quality is what differentiates the successful from the unsuccessful. Whenever a
building project is conceived, it is always with the intention of attaining the greatest possible
degree of validity for the work involved. To ensure that a project is finished according to the
specifications laid forth in its Scope, it is crucial to analyze the current status of construction
quality control and the process by which construction validity is verified [3]. There are
several factors that might affect the timeline, scope, and budget of a construction project, all
of which contribute to its overall quality. Building projects with a higher quality may save

time and money for managers by reducing the need for redoing previous work [4].

Project managers in the construction industry are increasingly concerned about quality
control and safety. If a building turns out to have major flaws or malfunctions, it might end
up costing a lot of money. Reconstruction may be required, and the facility's ability to
function may be hindered, even if just little. The outcome is a significant increase in cost
and delays. In the worst-case scenario, accidents might lead to serious injuries or even death.
Similarly, accidents occurring during building processes may lead to serious injuries and
high monetary expenses. These rising direct expenses have a domino effect on related
indirect expenses like insurance, inspection, and regulatory fees. The goal of any good

construction project manager is to get the work done safely and efficiently from the get-go

[5].

Design standards and building methods have changed quickly over the past hundred years.
Researchers and engineers were able to design buildings that could handle more realistic
loads after earthquake rules were put in place for structural design. Computer modeling of
buildings lets planners see how the structure behaves under different loads. This makes it
easier to understand and compare how the old building and the new building behave

structurally [6].

Just as the most of financial control is exercised during the planning and design phases, the
bulk of the choices that will affect the final product's quality are made then. These
preparatory procedures determine the final configurations of components, their materials,

and their functional performance. It is the responsibility of the quality manager on the job
4



site to ensure that all construction is carried out in accordance with the plans and
specifications established at the outset [7].

While the majority of quality assurance efforts are focused on ensuring that outputs are in
line with preexisting business choices, this is not always the case. First, reevaluation of
design-related choices may be required along the course of construction due to unanticipated
situations, incorrect design decisions, or adjustments needed with the assistance of an owner
in the facility's condition of operation. Even while quality concerns may inspire such
alterations, each time a design is altered, new goals and limits must be considered. In a
second scenario, certain designs depend on competent and suitable decision making
throughout the building process. Some tunneling methods, for instance, depend choices on
the amount of shoring needed at various sites on observations made of soil conditions as part
of the tunneling process. This is because the facility can make more informed judgments

depending on the current status of the site [8].

The definition of quality criteria in the design and contract paperwork becomes crucial with
the focus on conformity as the measure of quality throughout the construction activities. All
stakeholders involved in the project should be able to easily grasp the quality standards and
verify that they are being met. In the same way, choices taken before construction begins
may have a significant impact on workplace safety on the job site. Although certain
derivations or building goals are inherently challenging and risky, others, which are similar,
might significantly lessen the chance of mishaps. The risk of accidents is reduced, for
instance, when traffic is figuratively segregated from work zones during highway
reconstruction. Besides from these design measures, education, monitoring, and
collaboration among workers during construction are crucial for ensuring everyone's well-
being. Employees should be aware of potential dangers at all times and refrain from taking
needless risks on the job [9].

2.2 CONSTRUCTION PROJECT

According to the definition given through the project management institute (PMI), an
endeavor has been a stretch attempt grasped to make a new thing, organization, or result.
Each adventure must make either a new or a created release of a job, organization, or

outcome. Each undertaking must have a particular degree of helplessness in the issue, utmost



quality, time, or cost. Else, it has not been an endeavor. The endeavor has an orchestrated
beginning and end, along these lines, a definite life-cycle. It may be catapulted as needs be

of one of the going with a proceeding:
a. The endeavor's goals have been finished.

b. The endeavor's budgetary arrangement (money just as time) has been wasted, without

achieving the objectives, and it has been not potential or advantageous to raise it.
c. The client demand to end the errand.
d. Who can never again meet the endeavor's goals?
e. There has been not, now, any need too the endeavor [10].

Various improvement adventures join a high degree, of dull tasks. Such errands fuse high-
rise private and business structures, motels, dwelling homes, and system exercises such as
avenues, railways, pipelines, and wharves. Line of Balance focuses on the repetitive parts
inside such practices. Working from a vital creation yield, the technique calculates the
creation rates and resources basic to satisfy adventure time imperatives. The resulting
schedule has been commonly appeared in a graphical structure showing the handover time
to the completed segments and the creation plan to the essential sub-segments. A structure
adventure has been done therefore of a variety of numerous proceeding and interchanges,
masterminded or off the cuff, over the life of a creation basic, with changing individuals and

methodology in an eternity advancing condition [11].

The advancement of business has been immovably related to to monetary unforeseen
development and living lifestyles. Building the officials, as one of the fundamental trains
being developed structuring, clearly impacts nature's life and property security. As society
makes, advancement broadens regularly create in scale, including vast numbers of of
specialists, long life cycles, and complicated interfaces. The sorts and sums of of
improvement-related information have gotten tremendous and complex, which has extended
the multifaceted nature of of advancement exercises structures. Improvement broadens now
require extraordinarily explicit data and experiential information. Standard operational
techniques may not now be important to settling specific issues. The board had been made

in like manner to these troubles, through empowering undertaking utilization and movement.
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Since of, the obliged information scattered through overall endeavor the administrator's
educators, the quick changes in the advancement business critically require engineers who
can apply adventure the board systems, gadgets, and aptitudes in the work practice. Quick
advances in the administrator's science have driven to improvement of adventure the board
into a simple structure of data "Indelicato; 2009". From the start of its work, the board has
progressed to secure businesses in the same way as national security requirements have been
generated in partnerships between separate organizational operations before the life cycle of
the board is finished. In building adventures, an improvement undertaking can be miserable
down in wording of five guideline steps: credibility assessment, orchestrating, structure,
advancement, and action. In like manner, each stage can be inspected as a lone endeavor,

which implies a unique thing or organization has been made at each stage.

Convincing errand the officials has been essential in an endeavor arranged industry such turn
of events. Perceiving profitable strategies has been indispensable to adventure
accomplishment. to improve adventure results (for instance, execution, accomplishment, and
satisfaction), The "Project Management Institute” (PMI) published a "Guide to the Project
Management Body of Knowledge" (PMBOK Guide) in 2008 to standardize the recognition
of general over the board knowledge, structures, methodology, devices, and abilities. The
PMBOK Guide has the focal, benchmark practices which drive results of business to any
system, recollecting those relationships for the business's advancement. Through applying
these organization strategies, adventure chiefs and undertaking gatherings can bolster the

chances of achievement over an extensive range of of adventures [12].

Starting late, the improvement business in China has encountered quick new development
and perpetual expansion. Concurring to data of the China statistical yearbook, in 2016,
improvement added to 6.7% of the country's full national yield, and there had been 83,017
advancement adventures, pondered to 12,585 30 years already. Inside a comparable thirty-
year span, the gross yield regard of advancement had raised through numerous occasions, to
extend 19,356.68 billion yuan; The continuous improvement of yield shows the Chinese
improvement industry will remain amazing as time goes on. Taking everything into account,
the flourishing of the improvement business has in like manner driven to absence of worry
with deference to product creation and made it progressively problematic to control the

quality of advancement adventures. Chen and Luol raise some improvement firms give up



to the temptation of extended advantage through ignoring noteworthy points of view of
quality organization, to model, through enlisting unfit authorities, and through bearing a
defective affiliation structure and wrong organization. Subsequently, setbacks have gotten
widespread in the Chinese advancement industry, animating broad group apprehension to
model. A job stage decomposed on the 16 November 2016 awaiting upgrades — to a cooling
tower in the area— to Fengcheng in JiangXi Province. Such events recognize, the individual
prosperity of inhabitant has been at risk in China due to the low-quality of advancement
broadens and should ring cautions to improvement firms, driving them to take incredible
measures to give indications of progress adventure quality. This raises the issue as to which
administrator should be tended to to progress the quality of expands and decrease the number
and likelihood of advancement scene, with explicit reference to the preparation of deftly
chain quality organization. The low-quality organization has been reflected in the internal
system just as has been altogether dynamically evident in supplier and subcontractor
officials. Unacceptable materials or natural subcontractors have achieved most incidents
being developed. Beyond question, material suppliers and subcontractors accept critical
occupations in the improvement outfit chain, and their assurance and the board have been
head to, ensuring adventure quality. Agreeing on to accepted quality organization in the
advancement outfit chain has been crucial considering the way that it has been fit to improve
the work efficiency and agent’s prosperity to an improvement association, so planning
quality organization and smoothly chain will contribute colossally to empowering balanced

advancement in the Chinese advancement work™" [13].

Contractors can use unit prices to determine job prices. For this process to work, the worker
needs to have a lot of knowledge. The unit price must include all of the prices listed above.
The usual way to figure out how much something will cost is to add up all of the direct costs.
This old method is correct, but it takes a long time, so new ways are still being tried out with

the help of new mathematical tools that can speed up the process [14].
2.2.1 Managing Construction Projects

The project, the executives, has been the overall undertaking in the conveyance of a task.
Numerous legitimate writings have been expounded on the hypothesis and practice of
venture the board, and along these lines, this content will concentrate barely on the
necessities of development ventures. The particular primary case to the past explanation

8



might be to perceive the three old-style measurements of a venture, in another importance,
all activities include the three interlinking variables of time, cost, and quality. These have
been represented in Figure 2.1. The relative significance of these elements will change from
venture to model, another substation and related circuits to taking care of, state, an Olympic
arena may have to be finished through a specific date, and along with these lines, time turns
into the common element. By and by, of course, each of the three variables has to is

monitored to an undertaking to be esteemed effective [15].

Time

Cost Quality

Figure 2.1: Time/Cost/Quality Triangle [15].

Concurring than the institute of project management has characterized venture the board as
"the application of information, aptitudes, devices, and procedures to venture exercises to
meet the undertaking prerequisites.” It has characterized 47 tasks the executive's forms

gathered into five classes [9]:

a. It is initiating: This stage centres on beginning the venture. It targets characterizing the
undertaking at an elevated level. The practicality and value of the undertaking has been
not generally sure in this stage. As a result, an achievability study, which starts with a
business case, might be essential. On the off chance that it has been chosen to begin
building up the task, an undertaking sanction plots the reason and necessities of the
venture ought to be figured out. The determination of the undertaking's specialized

necessities have been not due in this stage, somewhat, it will be progressively formalized.

b. Planning: This process involves the concept of "movements for the progress of the
business," which requires a definition of the target "movements for the business." in this
manner requiring distinguishing proof of the extension, costs, schedule, anticipated

quality, and assets fundamental.



. Executing: In this stage of venture, the board has been carefully related to the
advancement life cycle of the item. From the task, the board point of see, pending this
stage, progress in the advancement of the undertaking has been spoken to through the

discharge of the deliverable.

. Monitoring and controlling: Monitoring was related to the assessment of the risk
movement when monitoring has been connected to the ID and implementation of the
remedial practices when variations from the plans were tracked. Key success metrics can

be used to assess if the mission has been monitored.

. Closing: This stage concerns the conclusion of the venture. The project manager, who has
been the individual picked through the association to lead the task advancement group all
together to accomplish the venture destinations, even though everything has a few
exercises to perform, such as recording deliverables and outcomes, announcing the

implementation of the undertaking and learning activities.

. With an expanding multifaceted structure, enormous construction projects (both
regarding the development work and acquisition and authoritative structure) have been
developed, the need to some normalization in plan configuration got expanding evident.
It had been broadly remembered it had been unsuitable essentially to create plans for a
specially appointed way and present various timetables with various levels of data. It was
important to provide a structure in line with the level of the data given by the brief to
model, the undertaking degree and goals, the venture schedule, and so on., and choices
relating to the task of the executives and revealing prerequisites. The work breakdown
structure, action distinguishing proof coding, action content coding, and action cost
coding frameworks will impact the plan and structure of the timetable. Who must set up
a reasonable structure to the calendars? The Chartered Institute of Building suggests five
degrees of plan revealing. This number of of levels have been generally acknowledged as

the favored number of revealing levels to a solitary venture [16].

Everybody overseeing, controlling, and working on development ventures have an

obligation to guaranteeing the well-being and security of the laborers. All development work

must continue under the present laws and enactment identifying with to wellbeing. In the

United Kingdom, the accompanying enactment has been especially significant:
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a. The Health and Safety at Work (Act 1974).
b. The Management of Health and Safety at Work, Regulations 1999.
c. The Construction (Design and Management), Regulations 2007.

The ability to recognize and manage the risks associated with the delivery of the project, as
described by Johnson and MTR Corporation Limited (2008), has been fundamental to the
efficient management of railroad construction projects. In support of the corporate risk the
executive's process, MTRCL has developed a project risk management system to assist
decrease venture risks. In the introductory section, we'll take a look at the framework for
managing risks in a project and express our gratitude for the challenges and successes we
encountered along the way.

2.2.2 Time Management and Quality on Construction Project

Restricted usability of the assets will affect the time, expense, and efficiency of production
exercises. The improvement model of the necessary asset projects was developed, in which
the trade-offs between the time of movement and the expense were understood [17]. Interval
intervention has been permitted to improve utilization adaptability of available assets for the
asset necessary venture planning [18]. Asset levelling and congruity of asset use in time and
cost exchange off investigation had been examined utilizing least second calculation [19]. A
period and cost exchange off improvement model with the chance of utilizing night and night
work shifts while keeping up work rationale and asset accessibility requirements had been

created to recognize ideal work move plans [20].

Most of the current time and cost trade off improvement models gauge action length and
cost-based on verifiable records and designing judgment accepting fixed asset use plans and
development techniques. In a specific practice, all things considered, unpredicted factors
such as climate conditions, spontaneous changes in the plan, and variety in showcase request
increment the test of evaluating movement length and cost correctly [21]. Multi-target
improvement procedures have helped recognize a set of exchange offs between time, cost,
and quality of ventures. Choosing the best undertaking plan among the acquired set of
exchange offs has been a difficult assignment, mainly when the recognized exchange offs

have been tremendous in number [22]. Strategies to explain TCQT models can by and large
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be sorted into two first gatherings: Intended techniques: straight-line programming, complex
programming, and branch estimation, and non-precise methods are used to calculate both
heuristically and meta-heuristically [23]. Special techniques have been productive and can
ensure the distinguishing proof of ideal arrangement to single target models. All things
considered, they have been constrained in managing multi-target issues and vulnerabilities.
on the other hand, heuristic improvement techniques can be computationally effective,
manage multi-target enhancement issues, and have greater adaptability in plan of scientific
models. By the by, they do not ensure the optimality of the created arrangements, and the
presentation has been usually issued subordinate. Heuristic calculations such as hereditary
calculations, which have been utilized in this examination, have been productive in
distinguishing the worldwide ideal arrangements in a moderately short computational time.
A few studies have been done using tertiary formulas so that ideal exchange offs between

market priorities can be recognized: cost, time, and efficiency [24] [25].

Notwithstanding the noteworthy commitment of the current research examines, they have
been restricted in distinguishing ideal exchange offs among the undertaking goals of time,
cost, and quality. Existing models don't break down shortening venture span by expanding
working hours while thinking about specialist effectiveness and extra time costs. Existing
examinations have been additionally restricted in considering venture quality while limiting
time and cost to building ventures. This exploration paper centers around on tending to the
confinements of the current investigations in distinguishing the exchange offs among the
significant undertaking goals of time, cost, and quality. It ought to be noticed the current
investigation embraces a quantitative research technique that centers around on building up
the scientific model and assessing it based on numeric information [24]. Not at all like
subjective research work, quantitative research strategies bring about the advancement of
models that can be utilized through chiefs to create precise and solid outcomes explicitly to
subordinate issue situations. Besides, who can lead the quantitative research technique
quicker and more affordable? It permits correlation of model outcomes from one issue to

another, and effectively replication through different scientists [26].
2.2.3 Time Management of Construction Project

The following definition of "time the executives™ is, "time the board has been the technique
of documenting and managing time spent through personnel in the task™ [27]. This
12



explanation explains why "time management" is such an important aspect of construction
project management. For a more comprehensive explanation, consider Wideman's 1990
definition: "time the executives has been the capacity required to keep up fitting designation
of time to the general lead of the undertaking through the progressive stages of its normal
life-cycle, "in another significance, idea, development, execution, and completing,” by
means of the procedures of time arranging, time evaluating, time booking, and calendar
control.” In addition, the executive's approaches within a project team are particularly
dependent on the timely and accurate implementation of such procedures. Over the past few
years, businesses in the architecture, engineering, and construction industries around the
world have faced new financial challenges due to the emergency in national economies and
the bursting of a few critical property bubbles in the United States (USA), Ireland (Ireland),
Spain (Spain), Eastern Europe (Spain), the Gulf of Mexico (Gulf of Mexico), China (China),
and other countries. As a result of these challenges, many European Union businesses have
altered their outlook. For example, the number of contracting opportunities available to them
has decreased dramatically, and the number of businesses that can operate in national
markets has grown, even as the European Union has expanded to include 27 countries. Since
the available number of contractual positions has decreased, businesses have been compelled
to cut expenses wherever possible. One common approach to save money has been to reduce
the number of people doing the task, increase the workload for those who remain, and boost
overall profitability. As of late, stresses in the design, engineering, and construction
industries connected to a shrinking workforce have been easy to justify. The construction
industry is notoriously unprofitable and is often seen as a traditionalist field that sticks to
tried-and-true approaches to project management and research-and-development funding. A
high degree of regional and national protectionism as well as a strong worker's guild
influence have also become hallmarks of the industry. This development problem of poor
efficiency has been around for a long time. According to data from the "United States
Department of Labor Statistics,” Figure 2.2 indicates that the development sector in the
country has been shrinking at a regular rate of -0.6% from 1964 to 2003. At the same time,
the development industry enjoys better payment terms than the manufacturing sector does,

notwithstanding its deteriorating efficiency [28].
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Figure 2.2: List of Shortcomings for the Production of All Non-Companies from 1964 to 2003
“Sources; United State Department of Commerce & the Bureau of Labor Statistics™.

Considering such disappointing outcomes from the United States, the efficiency of
construction was nevertheless higher than that of construction in several other nations [29].
The study reveals that productivity in the United States was 11 percent higher than in the
United Kingdom and 6 percent greater than in Western Europe. Another study indicates that
efficiency in building in the United Kingdom has increased relative to the United States, and
the difference between them has decreased from 14 percent in 1990 to 5.5 percent in 2001.
In any case, this distinction has been important for a very long time. Recent reports and
hearings in the United Kingdom have focused on the problems of low productivity, wasted
time, and massive delays in construction projects. Many authors, including CRINE (1994),
Latham (1994), ACTIVE (1996), and Egan (1998), have advocated for future material cost
reductions of up to 40%, as well as a considerable reduction in project duration and an
improvement in the construction industry's competitiveness in the United Kingdom.
Construction integration toolKkits, as reported by construction; Excellence "2010" and the
strategic forum, will save 35 percent of time, and construction excellence presentations have
been more than 65 percent more beneficial than the industry average and have more than 40
percent improved natural performance compared to regular business. Improved
environmental management results in fewer assets, less pollution, and lower expenses;

higher productivity saves resources, time, and effort. At present, the strengthening of the
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productivity and the time-performance of the board processes is essential to the culmination
of the beneficial results of the programs and the lasting profitability of the construction
enterprise as a corporate framework. Incorrect time management and poor efficiency have a
detrimental impact on the state of the undertaking, particularly increased expenses,
misfortunes of gain, and damage to notoriety. Powerful time the executives have been
essentially significant to the development venture, and yet, the undertaking group should
give suitable consideration to different targets of critical path method. The undertaking
director has been a key figure in exchanging venture costs, timetables, and degrees. There is
also a kind of trade-off that occurs between different businesses. Time cost, time security,
and time quality trade off relationship will be carefully dealt with in light of the current
workforce reduction and the implementation of focused methods of work and a sustainable
time the board. Due to staff reductions, maintaining what little resources remain has become
crucial to the success of the business. As a result of staff reductions, development
organizations often have no choice but to go from time-bound asset planning to asset-bound
asset booking. An organization runs the risk of incurring liquidation damages, late
completion penalties, the loss of current and future contracts, and a hit to its reputation if it
IS unable to meet its deadlines because of insufficient resources being booked. Thus, it is
important to keep an eye on quality and safety when efforts to reduce staff and increase
efficiency are monitored.

Effective period, according to the study by Egan (1998), the board also strengthens the
associated primary performance metrics, which had been developed by way of a UK working

group — the KPlIs.

Reproduced a powerful period in overseeing the danger of the delayed completion project,
Also, they showed that the project administrator had the most remarkable rate in the writing
and arrangement of meth-d interpretations and the organization of meetings. Most of the
participants had their understanding if the agreement was subsequently structured after a
debate and formulated method expressiveness, the length of the motion was calculated to
some degree. The expense was distributed in separate contingency papers, date constraints
were used to restrict the output of the dates given in the contract documents and flat
constraints were used to manage the majority lean towards keeping the documents on the

paper, however, had been promptly inserted into the database as the progress notes. Many
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of them had the experience of allocating extra jobs relevant to labor. At the stage where the
resource used was connected to the job undertaken and in which place, it was the experience
of the majority of the respondents who accepted the company's preparations for both labor
and plant and machinery data. The respondents preferred monitoring the success in reaching
the correspondence and what had changed the timetables every month. To conclude, most
of them have corrected the reasoning to emphasize to accomplish control of the results of

arrangement practice [31].

Figure 2.3 recognizes a variety of indicators to the United Kingdom construction industry
[30].

Egan (1994) Construction Productivity | Construction Industry Boerd
MNatwork (1998) {1998)

Construction cost People Capital cost

Construetion time Proceeses Construetion time

Defect Partners Time predictability

Client satisfaction (product) Product Cost predictzbility

Client satisfaction{zernvice) Diefact

Profitability Safety

Productivity Productivity

Safety Turnover & profitability

Cost predictzbility(ronst )}

Time predictability{const ) Client satisfaction

Cost predictabilify(desion)

Time predictability{design)

Figure 2.3: Industry Measurements Efficiency Metrics [30].

Announced deferrals had been now and again revealed as the reason of a few clashes
influence the various gatherings engaged with development ventures. Task Time

Management incorporates a number of arranging and controlling procedures suggested to
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consenting to prerequisites related to venture time. The examination revealed in this paper
planned for evaluating the utilization of of venture Time Management procedures and their
connection with venture plan execution (in another importance., opportune fruition). Who
had distinguished seven venture Time Management procedures and seventy-seven
undertakings related to them from the writing has been universally important to venture the
executives? The examination incorporated the evaluation of fourteen school development
ventures executed through a crowd of people organization in the Yucatan Peninsula, Mexico.
These tasks had been observed pending the development stage all together to measure two
distinct factors: the utilization of forms related to to venture Time Management (in another
importance., plan arranging and controlling procedures) and the undertaking plan execution.
to each of these undertakings, the key variable was evaluated by a Usage Matrix, while the
following one was estimated by the Schedule Performance Index and the Schedule Variance
survey. The outcomes showed there had been measurable reliance between these two factors.
Most of the ventures accomplished opportune finishing additionally made more prominent

use of the undertaking Time Management forms” [32].

In several ways, claimed that the project deadline approaches the cataclysmic effects of the
points and results of the enterprise. Likewise, they recommended to compute the base
potential terms to each venture action and gauge the undertaking length security edge
coefficient. Based on the wellbeing edge coefficient esteem, it has been proposed to
characterize the fringe esteems to venture move from one status to another upon standards
of its ideal finish probability. The proposed strategy can be suggested to use through
development venture supervisors all together to forestall a potential disappointment of
venture finish cutoff times. The framework demonstrating primary task time fluctuation
empowers to to start the procedure of venture plan alteration before point of no arrival and
herewith forestall venture disappointment. Who had executed the considered philosophy in

the present-day venture, the board programming circle? [33].

There is a growing trend in the construction industry to prioritize project completion and
commissioning. There are a variety of projects that stand out as ones where it was crucial to
prevent a delay in reaching construction goals. For example, the Olympic Projects in Sochi
needed to be completed and commissioned in time for the opening ceremonies of the 2018
Winter Olympics, and all of the football stadiums used for the 2018 FIFA World Cup were
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finished on time. Late project commissioning not only reduces the efficacy of the project,
but also increases the likelihood that the whole program it was a part of would fail. Thus, it
has been essential to pay special attention not only to the compilation and optimization of
the Construction project Schedule, but also to the development of an efficient system for
monitoring, controlling, and managing the project, especially when working on crucial
projects where missed deadlines are not tolerated.

In accordance with a generally accepted project management principle, efficient timetable
control has been shown to be the secret to the successful execution of the program.
Therefore, all main approaches of project management stress the importance of calendar
preparation and data control activities. Project Monitoring, a regularly conducted method of
gathering genuine information on success exercises, matching them with the arranged
criteria, and including performance status notes on exercises. "De-Marco; 2011". "In the
"Project Management Body of Knowledge; Guidance2013" of the Project Management
Body, which has become the law for most project managers in the world, its principles lie in
the premise of such modern applications as Microsoft Project, Oracle Primavera, Spider
Project, Asta Power Project. Procedure 6.7 >> Control Schedule, which advises the use of
Critical Path Tool, Critical Chain Method, Received Value Monitoring, and/or Pattern
Analysis t-work success status reports, is included in the new revision five of PMBOK. The
board was established within the execution of the project during the 1950s using two
equivalent methods of practice. The Simple Route Approach was suggested by the
administration of major projects in DuPont Plants modernization through the companies
DuPont and Remington Rend [32]. From the outset to the end of the initiative, the premise
of the approach was to define the longest length of the networks' assignments with respect
to their relations. The errands are zero-time-saved in the basic way (basic undertakings) and
all project deadlines have been changed as their period has been changed. However, this
approach needs additional inquiries into the project schedule control. Program assessment
and analysis strategies were carried out by Lockheed Corporation, the US Navy's consulting
firm Bz, Allen, and Hamilton before the Polaris-Submarine missile system was developed.
Basic Chain project Management (Critical Path Method) had been first portrayed «Critical
Chain, » the method had been supported through specialists as it had been very close to old-
style PERT's method. Program assessment and analysis strategies were carried out by

Lockheed Corporation, the US Navy's consulting firm Bz, Allen, and Hamilton before the
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Polaris-Submarine missile system was developed. Therefore, it has been observed that in
projects where the cost of specific works makes little value of the cost of the project (for the
model, basic way requires works on proposal approval on construction grant), predicting the
overall length of the project will lead to the wrong result. However, in projects where the
planned value of the fundamental works is comparable to the planned value of non-basic
works, the strategy of earned value management will contribute to correlating the two.
Specifics on when the planned activities will be completed and the impact of their outcomes

are needed in the control point overview [35].

Among the most common issues in the construction industry is a delay in the completion of
a project [36]. Two-eighths of the contractors who participated in this survey speculated that
construction delays had been visiting, and 61 percent saw delays as really visiting, in a prior
study conducted in the same precise place where what had transmitted the present assessment
happened. Contrarily, just 11% provided evidence of their rarity. So, it seems to be rather
usual for contractors to fall short to finish building projects on schedule in the context
focused on this circumstance. Consequences of deferrals affect everyone and everything
connected to the project. It's become abundantly clear to the owner that postponing the
project's launch would prevent him from collecting the usual project revenue and will
increase the associated financial expenditures. In addition, the owner may have certain
complications because of the obligations that have been established based on the conveyance
date specified in the contract (Marzuk, 2008). Nevertheless, if the project's execution time
is extended, contractors will likely face cost overruns. These overruns may be attributable to
a number of factors, including but not limited to: increased expenses for board personnel,
material prices, financial costs, contract penalties, and so on [37]. Furthermore, contractors
fail to deliver due to the inherent competitiveness of the construction industry. to finish
projects on schedule may find it difficult to get new contracts and repair their damaged
reputation. The construction team may devote less time to quality control if meeting the
project's deadline is their first priority, therefore any delays in meeting that deadline may
have an impact on the final product. When this is the case, employees are often pressured to
work around the clock in an effort to increase productivity, even if doing so means
experiencing frequent setbacks and reworks. Delays in developing nations until the
development of crowd resources, such schools, might cause societal harm due to the fact that

this kind of structure is usually desperately needed. Hence, the sooner these projects are

19



finished, the closer we will be to meeting the societal demands in these nations. Construction
firms should follow proper project management procedures to prevent the aforementioned
problems. The successful completion of building projects is due in large part to the
procedures established by the board. Executive oversight of a project entails a number of
planning and monitoring procedures that must be implemented to meet the needs of the
project's owners in terms of its timeliness, affordability, and quality (CIB, 2002). The project
board has developed into an expert system that maps out the fundamental methodology
necessary to carry out each project. Since the skills of project managers and executives have
evolved through time, a small number of organizations in various parts of the globe have
established guidelines for using this method. To date, the Association for Project
Management (APM) has released the sixth version of its own Project Management Body of
Knowledge (PMBOK) Handbook, while the Project Management Institute (PMI) has
released five iterations of its own PMBOK. The approach for maximizing project efficiency
may be attributed, in part, to the widespread adoption of best practices developed during the
project's executive phase, which is now standardized [35]. Project Management Body of
Knowledge. This data set includes processes including task definition, activity sequencing,
activity capital estimation, activity period estimation, schedule creation, and schedule
management [36].

Additionally, expressed that the development business, especially in Malaysia, battles in
accomplishing the status of prominent time the executives to development venture. Venture
directors have an incredible duty to hold the task accomplishment under time of venture
culmination. By the by contemplates show delays, particularly in the Malaysian development
industry still uncertain due to to shortcoming in dealing with the undertaking. Also, quality
of time the board on development ventures have been commonly poor. Due to the
dynamically broadened defers issue, time execution turns into a significant subject to be
investigated to research postpone factors. The strategy of this investigation has been a survey
of writing towards issues in the development business which influencing time execution of
the venture when all is said in done through centring towards process included to venture
the executives. Based on on study, it had been discovered information, responsibility,
participation had been the fundamental measures as a general to deal with the undertaking
into a smooth procedure pending venture execution until fruition. It tends to be finished up

the quality of the venture supervisor and colleagues in these primary rules while leading the
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undertaking towards great time execution has been profoundly required. In any case, there
has been a needed of foundation towards factors of poor time execution which firmly related
to venture the board. Thus, this examination has been led to to build up factors of poor time

execution and its relations with the investment the board [38].

Be that as it may, development has been confronting various issues, and one of them has
been the time the board issues have caused postponed fruition of a venture [33]. Agreeing
to, time the executives has been the procedure of recording and controlling time spent
through staff on the venture[39]. The issues have been poor administration of time, decision
of obtainment techniques, interest of investors, lack of foresight of development works, need
of execution of programming, poor site records, and so on. Consequently, these issues can
lead to to delays that have been guileful regularly, bringing about time invade, cost
overwhelm, questions, suit, and complete relinquishment of ventures [40]. An examination
led through the Chartered Industry of Building (CIOB, 2008) in 2008 has shown the quality
of time-the board on development ventures has been commonly weak. The examination
likewise indicates the development in preparing, training, and expertise levels inside the
business in the utilization of time the executive's methods has not stayed up with the
innovation accessible. Furthermore, there have been additionally not many ventures have
been as of now oversaw through reference to present-day techniques of time control.
[41] discovered deferral occurs in each development venture, and the extent of these
postponements differ extensively from venture to venture. A few undertakings have been
just a couple of days bogged down, and some have been postponed through longer than a
year. Additionally, clashes in investors have been one of the elements of fruitless ventures
[38]. Even so, large-scale building has added a lot of complexity because it involves so many
different activities and jobs [42]. recognized various gatherings of development in Egyptian
development ventures don't concur with one another on the significance of different
variables of deferral, and they, for the most part, accusing each other of delays. He also
discovers collaboration has been essential in the achievement of an undertaking. Liberatore
et al. (2001) has referenced a high rate of the development respondents utilized venture the
executives programming to general work arranging or introduction. Therefore, this has
demonstrated the significance of use of venture the board programming in development
works. Additionally, Scott and Assadi, (1999) had expressed more significant part of

respondents didn't keep records of progress show each of the work exercises on the
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temporary worker's modified, precisely when work occurred. The issues had been needed of
a composed and formalized methodology, need of clear standards and rules on how the
records have been kept and sorted out, challenges in guaranteeing the consistency of
announcing through different capable people, freshness staffs and so on [38]. In this manner,
the significance of venture control strategies in overseeing time to improve the hazard of
deferred venture have been required to be known and perceive so the hazard of venture

postponed can be limited.

Tells the executives a more detailed description of the time: Time Management was the
ability needed to sustain the fitting assignment at the time of the general lead of the venture
via the different phases of its distinctive life-cycle, (In a particular context, concept, change,
implementation, and completion) Through the way of measures such as time-arrangement,
time-assessment, time-planning and calendar management [43]." Project time, the
executives need to make usage of apparatuses and agreements, both of which together
provide a standard for controlling and forecasting venture work. Both individual and
relegated assignments must be able to catch and oversee time while using the equipment in
this procedure. Viable time on the board has been indispensably significant [44].

2.2.4 Quality in Construction Project

As a rule, the development industry acts as a catalyst for the economic growth of a nation.
The company has often cited this concept as a key driver of future expansion. Government
studies have gradually examined the company's dismal performance, focusing on its poor
profitability, quality, and quality management systems. As a whole, the (ISO 9000)
arrangement is a comprehensive structure that many construction firms use to ensure
consistency and improved performance across all construction projects. This was achieved
by establishing a framework for continuous improvement and providing the necessary
guidelines for directing development businesses in establishing and maintaining a quality
framework inside their organizations. This article examines the merits of implementing the
International Organization for Standardization 9000 (ISO 9001) standard into development
companies and the criteria used to assess the success of a project. Thirty administrators
working for ISO-accredited development organizations were part of a written audit and
postal poll assessment that yielded the following findings [44].
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With so many different professions and organizations involved, the construction industry
has a lot of challenges in delivering high-quality building projects. Analysis of the
effectiveness of specialist-delivered care has been a common topic of inquiry. Some clients
have been unconcerned about the impact of poor consulting management on the success of
a construction project [45]. Mistaken structure, bad agreement organization, or sloppy
customer agent management are all to blame for delays, cost overruns, redesigns, variants,
claims, and subsequent discussions [46]. The innovative forms of f development projects
have also often not been standardized. Hence, ensuring quality has proven challenging. In
this manner, some neighbourhood building specialists look for to lighten the quality issue
through the creation of affirmation to (ISO 9000) compulsory to all temporary workers who

have been offering to crowd area ventures.

Mistakes incited through a framework can be forestalled or at any rate limited through the
usage of a quality administration framework (QMS). Among different QMSs, (ISO 9000)
affirmation has been generally embraced through numerous nations' development business.
to occasion, in Hong Kong, all advisors must have a guaranteed (ISO 9000)- based QMS
before they can offer to crowd development ventures [47]. With the discharge of (ISO
9000):2000, an exceptional accentuation has been put on consumer loyalty and nonstop
improvement (Murphy, 2002). 'Fulfilment' can be estimated by contrasting the distinction
between what has been normal and what really got. Customers would fulfil with the
exhibition of an advisor when the quality of administration gave surpasses or at any rate lives
up to their desires. who must acknowledge ceaseless improvement whether specialists have
known of their shortcomings or inadequacies and make comparing changes to fulfill the
desires of their customers? (ISO 9000)- based QMSs have been accounted for to be capable
to improve the administration quality of the firm. Hence, this will expand the customers'
fulfilment, piece of the overall industry, income just as laborers' resolve. In any case, to what
degree International Organization to Standardization (ISO)- confirmed contractual workers
could fulfil customers' needs in development ventures have been as yet uncertain. There has
still been a lot of objections revealed relating to the quality of conveyance. This article will
introduce the exhibition of development ventures brought out through ISO-ensured

contractual workers along these lines.
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How to balance time, cost, and quality has been vital to development venture the board.
Trade off streamlining among them has been noteworthy to the improvement of the general

advantages of of development ventures.

2.3 FACTORS EFFECT QUALITY ON CONSTRUCTION:
2.3.1 Damaged and Low-Quality Materials

Validity issues in a building's structure may be severe if cement, steel, and wood aren't of
high enough quality. Moreover, the materials' unpredictable reactions during construction
pose a threat to worker safety. The risk of injury to employees increases when sparks fly or
a building collapse owing to insufficient support. Be careful you abide by the standards set
by trustworthy construction firms. Regularly have a quality control officer accompany one
of your workers to double-check all incoming supplies. It's possible that only by completing

all of these steps will a project that has been submitted appropriately be verified [48].
2.3.2 Supplier and Vendor Failures

Problems with vendors and suppliers might arise even if problems with the quality of the
building materials themselves are not to blame. If this is the case, it might lead to lower
levels of validity and higher costs. Substituting non-name brand construction materials that

aren't up to par for a job might be a major hassle [49].
2.3.3 Failure to Document Changes and Even Practices

Some problems with quality can't be traced back to a single erroneous decision or resulting
modification. To a large extent, it's because of this oversight that we don't have records of
that specific change. Inadequate management from the maintenance team may occur from a
failure to make final document adjustments if the element is already being submitted for
another with a variant replacement cycle and maintenance. Construction project scheduling
software may make it easier to keep tabs on and improve project documentation, eliminating
any excuse for putting off necessary revisions to things like blueprints and other crucial files
[50].
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2.3.4 Uncontrolled Changes in Project Plan

Late in the building phase, when key aspects are still being thought about and designed,
making significant changes might cause substantial quality issues. For instance, one of the
overall projects may fail catastrophically because to a last-minute change in a particular
design. Limiting the amount of time that may elapse before a design must be finalized is a
crucial step in making sure that appropriate time is allotted for testing and verifying any

modifications made to the original blueprints [51].
2.3.5 Complexity of Designs

Complexity in design increases the risk that good work may be overlooked. The intricacy of
modern buildings, such as commercial construction projects, might give rise to these
problems. The time, quality, cost, and safety targets of a project, as well as the condition of
operations and simulations, may all be affected by complexity. Organizational structure,
management structure, and the level of knowledge and experience that project managers
need to succeed may all be impacted by the complexity of the undertaking at hand[52].

2.3.6 Non-Sufficient Project Management Software

Poor quality program for managing projects The stakeholders of a project could benefit from
using a cloud-based project management system to figure out what the optimal testing
intervals are for ensuring that the work done so far is free of mistakes and omissions. It might
take an excessive amount of time before the necessary inspections on each task are carried
out without a clear strategy followed by a system for quality control and assurance. More
specialized software based on mobile apps is seen as a more efficient and adaptive approach

to effectively managing construction projects[53].
2.4 TYPES OF BUILDING DELAYS
2.4.1 Excusable Delays

There are occasions when holdups can't be avoided. In most jurisdictions, delays attributable

to causes outside the control of the property owner or residents hired to do repairs (such as

inclement weather or issues specific to the locality) are considered acceptable. Poor planning

and other difficulties like low quality work, broken machinery, and slacking subcontractors
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are to blame for delays that cannot be justified. In conclusion, these holdups were avoided,
but contractors did not need to make allowances for them[54].

2.4.2 Critical Delays

A critical delay is the most urgent kind of delay and has to be addressed immediately. In
essence, if there is a considerable delay, the project may have to be halted and there may be
little hope of completing the task in the allotted time. Delays, no matter what causes them,
waste both time and money. The project manager will need to make adjustments to the
project's handbook and budget if delays occur that weren't foreseen. A further risk
assessment may need to be performed if management experiences a big delay in order to
ensure that such unstable delays do not occur in the future[55].

2.4.3 Compensable Delays

A management or owner has an obligation to fairly pay contractors in the event of a
compensable delay. Delays for which compensation is due, such as those caused by mistakes
or owner-directed alterations, are often spelled out in the construction contract's beginning.
Compensation for the causes of such delays is necessary to maintain a level playing field in
contracts between the owner and construction firms. Some of these holdups may be
debatable and amenable to compromise, but serious disagreements may be avoided in most
cases if the terms of the original contract regarding holdups and compensation are
established [56].

2.4.4 Concurrent Delays

Concurrent delays occur when two or more setbacks occur near together and have a negative
effect on the projected completion date. Companies in the construction industry who have
trouble managing a single delay may find that a cascade of similar issues is threatening the
project's forward momentum and will need to be addressed more firmly in the future. While
all delays are disruptive, certain wait times are more manageable than others. To solve
construction issues as soon as they arise, knowing how one delay may affect others is
crucial[57].
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The hierarchy of the delays types were explained in Figure 2.4:

Types of delay

¥ N

Non- Excusable
Delay

Concurrent
delays

Excusable
Delay

Y Y

[ Non-compensable ] [ Compensable ]

Figure 2.4: The Hierarchy of the Delays in Construction Project.
2.5 MINIMIZING CONSTRUCTION DELAYS

Jobs cannot be finished on time for a number of different reasons. Delays are the result of
these kinds of problems. In the future, proficient project managers will be able to distinguish
between the many types. When things on a construction site don't go as planned, delays
develop. Sequencing in construction may lead to unanticipated outcomes. The contractor has

to carefully plan ahead to minimize setbacks [58].
2.5.1 Digital Progress Reporting

Workers in the construction industry are stereotyped as spending large chunks of their days
waiting for information, writing reports, and attending meetings. By digitizing performance
reporting, however, relevant management teams may save time often spent in meetings or
looking for updates across many technologies to compile a single report. If field workers are
able to report progress on the project in real time, management can continue to be on the

same page. As a result, the contractor can quickly and accurately report progress [59].
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2.5.2 Improve Management Methods

Construction delays and eventual collapse are a direct result of poor management. Skilled
managers can map out a building project from start to finish, making sure to account for all
that has to be done. In order to meet deadlines, construction managers are in charge of
delegating responsibilities, organizing staffing, and arranging for the delivery of necessary
supplies. The best construction managers are those that can handle a wide variety of tasks
within the framework of a comprehensive project plan, all while keeping the project on
schedule and eliminating any obstacles to progress. Nothing is ever wasted in terms of time,

effort, or money when a project is well-managed [60].
2.5.3 Planning Forward

When it comes to minimizing delays in a construction project, nothing is more important
than having a detailed strategy. Construction projects benefit greatly from having a design
that can be modified as work goes. To put it another way, it helps managers quickly evaluate
urgent issues and fix them before they cause expensive delays. Many people in charge of
initiating projects of all types rush into things without first establishing a firm schedule,
completing the necessary drawings, or consulting with key subcontractors. Every component
necessary to carry out the project should be accounted for in the design. The execution time
should be calculated taking into consideration all the possible factors. Contingencies for
unforeseen events and the establishment of figurative criteria for the company's response to

setbacks are also essential components of a viable future plan [61].
2.6 STRATEGIES FOR EFFECTIVE TIME MANAGEMENT

The planning phase of a project is just as important as the construction phase, and both must
be completed before daily operations can begin. The reason for this is that every hour of the
day may be used to its full potential. Any number of manual but unforeseen problems might

arise and force a change in plans.
2.6.1 Avoiding Distractions

As he or she must address several issues in a limited period of time, this is of paramount

importance to the project manager and his team. They must focus on important work, though,
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and cannot afford to be sidetracked by less pressing matters. A morning spent figuring out
what has to be done first is a good start. Order your tasks by importance, starting with the

ones that need to be done first [62].
2.6.2 Organizing Data

The cloud-based nature of building project management software facilitates collaborative
work on a wide range of data types. Files may be neatly organized into subfolders that
correspond to the selected categories, making it simple to find just the file you need.
Facilitating the administration of project facilities, appliances, and equipment is also
important for the busy crew members. The scheduling of employees may be handled by a
wide variety of similar programs. Several of the most important processes in building, such
connecting and communicating, may be sped up with the use of construction manual
software [63] .

2.6.3 Take Notes

When a management team has a lot on its plate, it's easy for a job in the project control
activity to fall between the cracks. Keeping track of what you've done might assist you recall
what has to be done and when. Workers may use the construction project management
software to log daily tasks and get timely alerts based on their statuses. Time spent reviewing
the list may be saved by marking off completed tasks, and the resulting feeling of
accomplishment may inspire the worker to perform a greater number of tasks with more care
[64].

2.7 LITERATURE SURVEY

Almost every building project runs behind schedule. Potential causes of these holdups
include sloppy design and planning, insufficient resources, and change orders. Concurrent
delays are the most contentious kind of delay in building projects. Due to the lack of a
standardized or agreed-upon definition, the existence of concurrent delays in a project is
often shrouded in confusion. In addition, when problems emerge, there are several ideas on
how long and how much they should take to fix. Consequently, this study's goal is to provide
light on how Egyptian law views concurrency, and it will also conduct a thorough literature
assessment of the generally recognized definitions of concurrent delays. This literature
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explores the many ways in which Egyptian, English, and American law each define
concurrency and its cure. Additionally, the literature includes how various internationally
recognized protocols recommend the definition for concurrency and its reimbursement, such
as the Association for the Advancement of Cost Engineering (AACE) 2011, the Society of
Construction Law (SCL) 2017, and the American Society of Civil Engineers (ASCE) 2016.
The literature also demonstrates how various contract standards, such as FIDIC 2017 and
NEC3, recognize concurrency and its effects. The study then suggests an analytical model
that can determine concurrency, output who is at fault for the delay and how much time
should be given to the contractor, all without the user having to lift a finger. The user may
choose from three globally recognized standards (i.e. AACE, SCL Protocol, and ASCE) that
are included into the model. Because of its accessibility and versatility, MS Visual Basic
was chosen as the programming language to create the model. Then, it was put through its
paces using a variety of "what if" tests to establish its viability and identify its boundaries
early on. Next, the outcome was verified by comparing it to the contractor's claim and the
consultant's counterclaim, using data from the actual project. The model's accuracy was
confirmed via checks and balances. As a result, this model has the potential to be a helpful
resource for claim management, as it can be used to gather credible proof in the event of a
concurrency and then apply the user's preferred method of concurrency analysis to the
project [65] [66].

The construction sector is crucial to any nation's progress. When building materials and
building projects are of high quality, the construction sector thrives. In Pakistan, quality is
essential to the completion of any building project. The incorporation of quality management
across the project life cycle has been shown to increase the success rate of construction
projects. Quality management is essential throughout a project's life cycle, but it has the
greatest impact on a building's ultimate product during the planning and building phases. As
a result, this study stresses the importance of quality control throughout the building process.
Findings from two large cities in Pakistan are presented, together with recommendations on

how to proactively raise standards throughout the building process [67].

Project management frameworks detail the most effective ways to manage quality on a
project, as well as the techniques and tools that may be used to do so. Despite this, issues

related to poor quality are still prevalent throughout the building process. The purpose of
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this research was to better equip researchers and project managers to deal with quality
concerns by isolating the most important quality-related aspects in construction project
management and establishing relationships between them. In order to find prior research on
quality-related factors, a systematic literature review (SLR) was performed. The quality of
the construction project as a whole is the outcome of the interplay between the quality of the
individual phases of the project, the quality of the organizational processes that underpin the
project, and the quality of the final outputs (products). The findings call attention to quality-
related aspects that should be considered in future studies and in the planning and execution
of construction projects (14 criteria connected to quality of processes, 6 to quality of an
organization, and 13 to quality of products). Project managers, sponsors, and steering
committees might benefit from considering them throughout the planning phase to assist
prevent or mitigate quality issues. Also, new insights about quality are revealed by this
research. The quality of procedures and quality of an organization was determined to be
more important than quality of the end output. The study's findings were utilized as input for
a structural equation modeling (SEM)-based null model for use in future studies of

construction-related businesses [68].

This research focuses on quality since it is one of the most important factors for the
prosperity of Pakistan's building industry. Life-cycle quality management was applied to a
project and its impact on the validity of the structures was assessed. The research found that
quality management throughout the design and construction phases resulted in considerably
higher quality results for all types of construction projects, proving the importance of validity
management across the whole construction life cycle[69]. Thus, the research places an
emphasis on the many gains made possible by quality management throughout the planning
and building stages. Efforts were taken to improve the quality of building projects
throughout both the planning and construction stages in two major cities in Pakistan. As seen
by the auditing findings, both consultants understand the importance of management validity
throughout the planning and construction stages of a project, when it may have a direct
impact on the final product's quality. A lack of quality in project conception and construction
might affect funding for ongoing upkeep and repair [70].

BIM technology was talked about and defined in a number of ways. Also, the study found

the most important and important parts of BIM technology from 1975, when it was first used,
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to 2013. The results of a thorough study of the literature showed that BIM technology has
gone through many changes, updates, and improvements that have helped make it better at

handling small, medium, and large-scale building projects [71].

Today's businesses place a greater emphasis on refining the quality planning process as part
of their quality management initiatives. Unfortunately, contractors in underdeveloped
nations like Sri Lanka are still behind the times when it comes to implementing efficient
quality planning. That's why we wanted to know, "how do Sri Lankan construction
contractors handle quality planning?" The key goals of the research were to answer this issue
and determine how prepared Sri Lankan construction contractors are to undertake strategic
quality planning and how successful quality planning is among Sri Lankan construction
contractors. In this study, we employed a qualitative research approach and focused on three
case studies, which mirrored three prominent contractors in Sri Lanka. According to the
research, 1ISO 9000 is the most often used quality management system among Sri Lankan
building firms. Due to a number of obstacles, the contractors are not yet in a position to
conduct strategic quality planning. Based on the results of this case study, various
recommendations for contractors working in similar settings are made on the conditions

necessary for the effective implementation of strategic quality planning [72].

Key quality variables in construction project processes in Bosnia and Herzegovina and
Croatia were studied, and it was found that investors, contractors/subcontractors, and project
managers/consultants/designers do not all accept these elements in the same way. There is a
wide range of importance placed on the first four aspects, which are coordination of
participants, communication, expertise/knowledge, and planning and control. The research
has also shown that the weight given to certain quality indicators varies from one stage of a

building project to the next and from one management perspective to the next [73].

Building information modeling (BIM) is one of the most important parts of the building
business. The building industry has done a good job of helping 13 construction companies
switch to technology based on BIM. The goal of this study 14 is to find out how building
information modeling techniques are used in building projects. Because of how far this
technology has come in its use in engineering projects, the study group was carefully picked
and sent to companies that were interested in the subject. The evaluation was meant for a

group of contracting firms that wanted to improve their work processes and change their
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projects so they could use building information modeling technologies. The companies sent
in 55 answers, which were looked at with the SPSS 19 statistical analysis program. After
that, Navisworks was used to look at and test how the most important ideas were carried out
[74].

Project completion on schedule and other important project milestones are the focus of this
essay. If the project's deadline is missed, it might have disastrous effects on the intended
consequences. This article addresses these pressing concerns by exploring a methodology
for project schedule control that makes use of the Schedule Timeliness Index and the
Schedule Progress Index, both of which serve to flag when extreme deviations from the
projected duration of the project's targeted implementation have reached a critical value. In
this paper, we propose estimating the project duration safety margin coefficient and
determining the minimal allowable durations for each activity in the project. It is advised
that the thresholds for changing the project's status based on the criteria of its timely
completion be defined using the safety margin coefficient value. Construction project
managers may benefit from the proposed approach, which has been shown to reduce the risk
of missing delivery dates. Project failure may be avoided by adjusting the project timeline
before the critical point is reached, as indicated by the system. This research technique has

been applied to the world of cutting-edge project management applications [75].

Health care costs are rising at a worldwide snowball pace that is unsustainable. So, it is
essential that healthcare facilities have a reliable quality management (QM) system. Such a
solution will help healthcare administration improve efficiency and save costs. It will aid in
reducing danger and improving patient security. Development of an electronic monitoring
system and verification of the dedication of decision-makers at all levels are two of the many
obstacles to healthcare QM in Oman. Oman's 2016 RQPS Report on Quality and Patient
Safety criticized the country's dismal patient safety and quality culture. Implementing a clear
organizational structure that is tailored to each healthcare provider's goals is strongly
advised. To this end, it is crucial to establish a national certification system recognized on a
global scale. This action will facilitate the prioritization of requirements and reduce the
overall cost of system upkeep and improvement. This paper presents a unique approach of a
hybrid knowledge-based (KB) system to evaluate quality management in the healthcare

setting (QMHE) by means of a benchmarking tool that accounts for the lack of prerequisites
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and a prioritization technique based on an analytical hierarchy. Each healthcare provider in
the world may be evaluated in terms of their QM using the KB-QMHE model. At a tertiary
hospital in Oman, the quality managers answered 852 questions, revealing a bad-points
proportion of 32%. The KB-QMHE model has revealed that the patient-centered component
of the healthcare quality dimensions submodule should be the first priority, at the
introductory level. A prioritized action plan for the modules of healthcare governance,
healthcare leadership, and healthcare organization resources was also proposed as an output
[71].

Based on the CNKI database from 2002 to 2019, this paper does a complete study of how
BIM is used in building engineering. Aiming to summarize the pros and cons of the current
study, BIM shows great promise and the linked education is a fast-changing area in building
engineering [76].

Claim and dispute avoidance in construction involves familiarity with the contractual
provisions and the factors that give rise to claims. The purpose of this article is twofold: first,
to determine what factors contributed to the delays of 130 public projects in Jordan, and
second, to help construction managers set up acceptable review procedures before awarding
contracts. This research looked at a wide range of construction projects, including homes,
offices, administrative buildings, schools, hospitals, and even communication hubs. It was
shown that designers, user changes, weather, site circumstances, late delivery, economic
conditions, and increases in quantity are the most common reasons of delay in public project
development. Having these issues present might delay or prevent a project from being
finished by the deadlines specified in the contract. According to the results, professionals in
the business may assist reduce the likelihood of contract disputes by paying close attention

to the elements identified in this research [73].

a very intricate mechanism. Initially consisting of just a small number of nodes, local
networks have expanded rapidly over the last several decades to become a vast,
interconnected continental infrastructure. Changes in the economy, population, government,
and technology all played roles in the expansion of these networks. This article examines
the development of the French 400 kV power transmission network from its inception in
1960 to the year 2000. We investigate how the growth process is reflected in many

topological features, such as the number of nodes, the number of lines, the average
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connectedness of nodes, and the total length of wires. In order to determine what elements
are related to the expansion of the power grid, we compare these findings with a number of
economic and demographic indices. Topological efficiency and vulnerability metrics
(clustering coefficient, information centrality, betweenness centrality) are also assessed over
time. Cost, coverage area size, demand, fault tolerance, dependability, and quality of service
are only a few examples of the various, sometimes conflicting, considerations that impact
choices about the power grid's architecture. Our findings provide further information on the
building of CI systems [60].

Inaccurate cost and time estimates, lack of teamwork, and other issues plague architectural
projects carried out by the public sector in Iraq utilizing conventional techniques. Efforts to
address these issues should learn from the practices of forward-thinking nations, such as the
United Kingdom and the United States. Some nations have adopted innovative methods of
building, such as Building Information Modelling, in step with technological progress
(BIM). In this study, we compare and contrast the BIM regulations and policies of the United
Kingdom with the United States. With the results of this comparison in hand, BIM standards
in Iraq may be established with more certainty. This article compiled a list of commonalities
that should be included into the BIM standard in Iraq, including methods of design, duties
of designers, and elements of information management. These distinctions also highlight the
country-by-country uniqueness of BIM implementation. The Iragi BIM standard may take
cues from the UK and US definitions, for example in how design data is structured, or it can

take into account Iragi particulars, such the country's own BIM library [77].

To finish a job on time and on budget, it is very important to keep track of building costs in
the right way. Even when cost management is done well, which happens in a very small
number of cases, there is almost always a significant amount of cost increase that can't be
avoided. Because of this, it will be important to have access to thorough project projections
and budgets in order to finish the project on time and without spending more than planned.
In order to get ready, it's important to do early calculations and make preliminary plans. If
the real costs of the project aren't kept track of and handled as they happen, it won't be
possible to finish the work within the budget [78].
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3. METHODOLOGY

This study used the results of a questionnaire to ascertain the extent to which the use of
building information modelling has affected the execution of construction projects in Iraq.
It is well known that many companies in Iraq have recently started to use modern techniques
for project management and control on time, cost, and quality of production in construction

projects.
3.1 RESEARCH DESIGN

This questionnaire's goal is to identify the construction tasks that are most essential to the
project's success as a whole. Because the poll was designed with closed questions,
respondents could only offer one response. A survey was sent to those people after new
project management techniques were implemented in the public and private sectors, as well
as engineering offices. We then arranged the information, looked over it, and reached our
findings. The survey was sent out to managers, engineers, and contractors. The
questionnaire's inquiries are grouped according to the various software and tool types used
for building information modeling and the part they play in achieving project objectives
throughout each stage of the project's lifecycle (from planning through closure and
handover). Once the form was created, questions were written for each section so that the
survey could be used to test the study's hypotheses and determine whether or not its

objectives had been reached.
3.2 THE COMMUNITY OF THE STUDY COLLEGE

A study community is made up of a particular subset of people who have similar personality
traits and other distinguishing characteristics. Project managers and civil engineers from the
public and private sectors took part in this research., and engineering offices that have
recently relied on using the best technologies to improve the quality of projects and

implement projects within the time periods specified for each project were selected.
3.3 RESEARCH EXAMPLE

The researcher distributed questionnaires to as many pertinent experts as she could in order

to gather the data for this study. Just a few examples are engineers, contractors, and other
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industry workers. | spoke with engineers from a variety of engineering specialties, including
civil, architectural, electrical, and mechanical, during in-depth interviews that | conducted at

numerous construction sites and in the offices of private and public construction companies.
3.4 CRITERIA FOR EXCLUSION FROM THE QUESTIONNAIRE

We had to discard some of the forms in order to ensure the validity of the results because
they contained inaccurate or missing information, were completed by engineers with

insufficient experience, or were too distant from their intended area of specialization.
3.5 DESIGN OF THE QUESTIONNAIRE

The questionnaire's responses will be the primary source of information and data for the
study. It was designed to assess the causal factors that have an effect on project quality

management. This undertaking was completed in line with:
a. ldentify the key factors that could prevent the project's goals from being attained.
b. Classifying the influencing variables in terms of their importance.

We were able to determine the relative weight of each category after settling on the number
of inquiries to include in each of the four categories that make up the questionnaire. The
entire process—starting with the initial stages of project conception and ending with its

completion—was discussed.

Once the questionnaire is created, it is distributed to subject-matter specialists so that data
can be gathered and analyzed with statistical software. The steps taken by the researcher to
create the study instrument, review the literature, and read completed books on the subject

of how organizational problems affect building projects.

Researchers avoided possibly offensive language and questions in an effort to honor the
participants' literacy and cultural background. The questionnaire was modified for the study's
intended audience and representative sample before it was translated into its final form in

English. The location of the database for Iraqi study.
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3.6 QUESTIONNAIRE QUESTIONS

The questions were divided into four main axes, which included the stages of project

implementation, starting from the planning stage of the project until the closure of the

project, according to what is shown below.

PROJECT START

Project management monitors changes in initiatives using building information modeling

methods.

Creating a working group for building information modeling with the intention of hearing

the project employees' opinions.

The presence of a project team composed of people with experience in using

contemporary technologies.

. Project management is keen to use contemporary technologies to define tasks and

schedule financial resources for the project, which helps to manage the quality of costs

in the project.

For the feasibility study, the project management collects data from various stakeholders

who make use of comparable systems.
PROJECT PLANNING

The project management is eager to use these techniques to create an efficient risk

management strategy.

When determining the project implementation schedule, the project management takes
into account the environmental changes that have occurred and the use of modern

technologies.

Project management determines the start and end date for each project activity by

preparing schedules in modern ways.

. The project management prepares the stages of the project within a specific timetable and

simulates it using modern programs and technologies.
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PROJECT EXCUTED

The project management conducts surprise checks to ensure the quality of the project
work and compares it with the project bills of quantities prepared using building

information modeling techniques.

During the project execution process, the project management adheres to the practice of

external monitoring.

Project management is able to deal with unexpected emergencies for which a risk plan

has been prepared in advance.

The project activities are carried out in accordance with the timetable that was created

beforehand.

The project management is committed to using contemporary techniques and worldwide

standards to raise the project's quality.
PROJECT CLOSED
By achieving success, the project management hopes to distinguish itself from its rivals.

By implementing the most recent technologies, the project management aims to increase

confidence with the project's beneficiary.

The building information modeling team's and the project management's success is highly

regarded.

. The project plan is compared to the work that has been completed, and the outcomes are

determined and compared.
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4. RESEARCH RESULTS

60 individuals were selected to answer the questionnaire. Nine of them were returned as
incomplete, as the response rate is considered acceptable. Fifty-one surveys were

successfully completed, and quantitative analysis confirmed their validity.

Responses were rated on a 5-point Likert scale from very weak to very strong according to
how much they agreed with each assertion. The answers to forty surveys were satisfactorily
provided, and descriptive statistics were used to assess the findings. A number value was
assigned to each answer (1 for strongly agree, 2 for agree, 3 for somewhat agree, 4 for not
agree, and 5 for not agree at all). Details on these statistical analyses are provided in the

subsequent part.

4.1 EVALUATING THE DEPENDABILITY AND APPROPRIATENESS OF THE
RESULTS.

Using the Cronbach's alpha scale to assess the reliability of the data, we evaluated the
questionnaire's suitability for gathering the entered information. Cronbach's alpha score
ranges from 0 to 1, with 1 being the most trustworthy result. Dependability and internal
coherence are enhanced as this coefficient's value rises. Cronbach's alpha value was
calculated and is shown in Table 4.1. It was determined to be 0.918. The scale is superb
because these numbers are greater than 0.80. The parameter values thus show the high degree

of reliability of the questionnaire.

Table 4.1: Information about Dependability.

Alpha scale Items number

0.918 18
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4.2 FREQUENCY ANALYSIS

4.2.1 Frequency Table

Table 4.2: A-1 Project Management Monitors Changes in Initiatives Using Building

Information Modeling Methods.

Frequency Percent Valid Percent | Cumulative Percent
VERY WEAK 14 275 28.0 28.0
WEAK 27 52.9 54.0 82.0
AVERAGE 6 11.8 12.0 94.0
valid STRONG 2 39 4.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.3: A-2 Creating a Working Group for Building Information Modeling with the

Intention of Hearing the Project Employees' Opinions.

Frequency Percent | Valid Percent | Cumulative Percent
VERY WEAK 13 25.5 26.0 26.0
WEAK 20 39.2 40.0 66.0
AVERAGE 11 21.6 22.0 88.0
Valid
STRONG 2 3.9 4.0 92.0
VERY STRONG 4 7.8 8.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.4: A-3 The Presence of a Project Team Composed of People with Experience

in Using Contemporary Technologies.

Frequency | Percent | Valid Percent |Cumulative Percent
\Valid VERY WEAK 13 25.5 26.0 26.0
WEAK 26 51.0 52.0 78.0
AVERAGE 9 17.6 18.0 96.0
VERY STRONG 2 3.9 4.0 100.0
Total 50 98.0 100.0
Missing  [System 1 2.0
Total 51 100.0

Table 4.5: A-4 Project Management is Keen to Use Contemporary Technologies to

Define Tasks and Schedule Financial Resources for the Project, which Helps to

Manage the Quality of Costs in the Project.

Frequency Percent | Valid Percent |Cumulative Percent
VERY WEAK 12 23.5 24.0 24.0
WEAK 30 58.8 60.0 84.0
Valid AVERAGE 6 11.8 12.0 96.0
STRONG 3.9 4.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.6: A-5 For the Feasibility Study, the Project Management Collects Data from

Various Stakeholders who Make Use of Comparable Systems.

Frequency Percent | Valid Percent | Cumulative Percent
VERY WEAK 10 19.6 20.0 20.0
WEAK 31 60.8 62.0 82.0
Valid AVERAGE 6 11.8 12.0 94.0
STRONG 2 3.9 4.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.7: B-1 The Project Management is Eager to Use these Techniques to Create an

Efficient Risk Management Strategy.

Frequency Percent Valid Percent | Cumulative Percent
VERY WEAK 19 37.3 38.0 38.0
WEAK 19 37.3 38.0 76.0
Valid AVERAGE 8 15.7 16.0 92.0
VERY STRONG 4 7.8 8.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.8: B-2 When Determining the Project Implementation Schedule, the Project

Management Takes into Account the Environmental Changes that have Occurred and the

Use of Modern Technologies.

Frequency Percent Valid Percent Cumulative Percent
VERY WEAK 10 19.6 20.0 20.0
WEAK 22 43.1 44.0 64.0
Valid AVERAGE 12 235 24.0 88.0
STRONG 3 5.9 6.0 94.0
VERY STRONG 3 5.9 6.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.9: B-3 Project Management Determines the Start and End Date for Each Project

Activity by Preparing Schedules in Modern Ways.

Frequency Percent | Valid Percent | Cumulative Percent
VERY WEAK 11 21.6 22.0 22.0
WEAK 26 51.0 52.0 74.0
valid AVERAGE 8 15.7 16.0 90.0
STRONG 3 5.9 6.0 96.0
VERY STRONG 2 39 4.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.10: B-4The Project Management Prepares the Stages of the Project within a

Specific Timetable and Simulates it Using Modern Programs and Technologies’.

Frequency Percent | Valid Percent |Cumulative Percent
VERY WEAK 15 29.4 30.0 30.0
WEAK 26 51.0 52.0 82.0
Valid AVERAGE 5 9.8 10.0 92.0
STRONG 5.9 6.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.11: C-1 The Project Management Conducts Surprise Checks to Ensure the Quality of the

Project Work and Compares it with the Project Bills of Quantities Prepared Using Building

Information Modelling Techniques.

Frequency Percent Valid Percent | Cumulative Percent
VERY WEAK 17 333 34.0 34.0
WEAK 24 47.1 48.0 82.0
Valid AVERAGE 6 11.8 12.0 94.0
STRONG 1 2.0 2.0 96.0
VERY STRONG 2 3.9 4.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.12: C-2 During the Project Execution Process, the Project Management Adheres to the

Practice of External Monitoring.

Frequency Percent Valid Percent |Cumulative Percent
VERY WEAK 14 27.5 28.0 28.0
WEAK 20 39.2 40.0 68.0
Valid AVERAGE 10 19.6 20.0 88.0
STRONG 3.9 4.0 92.0
VERY STRONG 4 7.8 8.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.13: C-3 Project Management is Able to Deal with Unexpected Emergencies for which a

Risk Plan has been Prepared in Advance.

Frequency Percent Valid Percent |Cumulative Percent
VERY WEAK 7 13.7 14.0 14.0
WEAK 25 49.0 50.0 64.0
valid AVERAGE 12 23.5 24.0 88.0
STRONG 5 9.8 10.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.14: C-4 The Project Activities are Carried Out in Accordance with the

Timetable that was Created Beforehand.

Frequency Percent Valid Percent |Cumulative Percent
VERY WEAK 13 25.5 26.0 26.0
WEAK 24 47.1 48.0 74.0
Valid AVERAGE 7 13.7 14.0 88.0
STRONG 5 9.8 10.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.15: C-5 The Project Management is Committed to Using Contemporary
Techniques and Worldwide Standards to Raise the Project's Quality.

Frequency Percent Valid Percent | Cumulative Percent
VERY WEAK 11 21.6 22.0 22.0
. WEAK 26 51.0 52.0 74.0
Valid
AVERAGE 13 25.5 26.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.16: D-1By Achieving Success, the Project Management Hopes to Distinguish

Itself from its Rivals.

Frequency Percent | Valid Percent |Cumulative Percent
VERY WEAK 19 37.3 38.0 38.0
WEAK 23 45.1 46.0 84.0
Valid AVERAGE 6 11.8 12.0 96.0
STRONG 1 2.0 2.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.17: D-2 By Implementing the Most Recent Technologies, the Project

Management Aims to Increase Confidence with the Project's Beneficiary.

Frequency Percent | Valid Percent |[Cumulative Percent
VERY WEAK 13 25.5 26.0 26.0
WEAK 29 56.9 58.0 84.0
Valid AVERAGE 4 7.8 8.0 92.0
STRONG 5.9 6.0 98.0
VERY STRONG 1 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0

Table 4.18: D-3 The Building Information Modeling Team's and the Project

Management's Success is Highly Regarded.

Frequency Percent | Valid Percent |Cumulative Percent
VERY WEAK 15 29.4 30.0 30.0
WEAK 24 47.1 48.0 78.0
Valid AVERAGE 13.7 14.0 92.0
STRONG 3 5.9 6.0 98.0
VERY STRONG 2.0 2.0 100.0
Total 50 98.0 100.0
Missing System 1 2.0
Total 51 100.0
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Table 4.19: D-4 The Project Plan is Compared to the Work that has been Completed,
and the Outcomes are Determined and Compared.

Cumulative
Frequency Percent | Valid Percent Percent

Valid VERY WEAK 13 25.5 26.0 26.0
WEAK 17 33.3 34.0 60.0
AVERAGE 12 23.5 24.0 84.0
STRONG 4 7.8 8.0 92.0
VERY STRONG 4 7.8 8.0 100.0
Total 50 98.0 100.0

Missing  [System 1 2.0

Total 51 100.0

4.2.2 Bar Chart

A-1 Project management monitors changes in initiatives using building
information modeling methods.
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A-1 Project management monitors changes in initiatives using building
information modeling methods.

Figure 4.1: A-1 Project Management Monitors Changes in Initiatives Using Building Information
Modelling Methods.
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A-2 Creating a working group for building information modeling with the intention
of hearing the project employees’ opinions.
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A-2Z Creating a working group for building information modeling with the
intention of hearing the project employees’ opinions.

T
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Figure 4.2: A-2 Creating a Working Group for Building Information Modelling with the Intention
of Hearing the Project Employees' Opinions.

A-3The presence of a project team composed of people with experience in using
contemporary technologies.
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A-3The presence of a project team composed of people with experience in
using contemporary technologies.

Figure 4.3: A-3The Presence of a Project Team Composed of People with Experience in Using
Contemporary Technologies.
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A-4Project management is keen to use contemporary technologies to define
tasks and schedule financial resources for the project, which helps to manage
the quality of costs in the project
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A-4Project management is keen to use contemporary technologies to define
tasks and schedule financial resources for the project, which helps to
manage the quality of costs in the project

Figure 4.4: A-4 Project Management is Keen to Use Contemporary Technologies to Define Tasks
and Schedule Financial Resources for the Project, which Helps to Manage the Quality of Costs in
the Project.

ASFor the feasibility study, the project management collects data from various
stakeholders who make use of comparable systems.
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A-5For the feasibility study, the project management collects data from
various stakeholders who make use of comparable systems.

T
AVERAGE

Figure 4.5: A-5 For the Feasibility Study, the Project Management Collects Data from Various
Stakeholders who Make Use of Comparable Systems.
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B-1The project management is eager to use these techniques to create an
efficient risk management strategy.
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B-1The project management is eager to use these techniques to create an
efficient risk management strategy.

Figure 4.6: B-1 The project Management is Eager to Use these Techniques to Create an Efficient
Risk Management Strategy.

B-2When determining the project implementation schedule, the project
management takes into account the environmental changes that have occurred
and the use of modern technologies
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B-2When determining the project implementation schedule, the project
management takes into account the environmental changes that have
occurred and the use of modern technologies

Figure 4.7: B-2When Determining the Project Implementation Schedule, the Project Management
Takes into Account the Environmental Changes that have Occurred and the Use of Modern
Technologies.
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B-3Project management determines the start and end date for each project
activity by preparing schedules in modern ways
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B-3Project management determines the start and end date for each project
activity by preparing schedules in modern ways

Figure 4.8: B-3 Project Management Determines the Start and End Date for Each Project Activity
by Preparing Schedules in Modern Ways.

B-4The project management prepares the stages of the project within a specific
timetable and simulates it using modern programs and technologies’
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B-4The project management prepares the stages of the project within a
specific timetable and simulates it using modern programs and technologies’

Figure 4.9: B-4 The Project Management Prepares the Stages of the Project within a Specific
Timetable and Simulates it Using Modern Programs and Technologies’.
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C-1The project management conducts surprise checks to ensure the quality of
the project work and compares it with the project bills of quantities prepared
using building information modeling techniques.

259

20

Frequency

54

] |

T T T T T
VERY WEAK WEAK AVERAGE STRONG VERY STRONG

C-1The project management conducts surgrise checks to ensure the quality
of the project work and compares it with the project bills of quantities
prepared using building information modeling techniques.

Figure 4.10: C-1 The Project Management Conducts Surprise Checks to Ensure the Quality of the
Project Work and Compares it with the Project Bills of Quantities Prepared Using Building
Information Modelling Techniques.

C-2 During the project execution process, the project management adheres to
the practice of external monitoring.
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C-2 During the project execution process, the project management adheres
to the practice of external monitoring.

Figure 4.11: C-2 During the Project Execution process, the Project Management Adheres to the

Practice of External Monitoring.
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C-3Project management is able to deal with unexpected emergencies for which a
risk plan has been prepared in advance.
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C-3Project management is able to deal with unexpected emergencies for
which arisk plan has been prepared in advance.

Figure 4.12: C-3Project Management is Able to Deal with Unexpected Emergencies for which a
Risk Plan has been Prepared in Advance.

C-4The project activities are carried out in accordance with the timetable that was
created beforehand.
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C-4The project activities are carried out in accordance with the timetable that
was created beforehand.

Figure 4.13: C-4The Project Activities are Carried Out in Accordance with the Timetable that was
Created Beforehand.

54



C45 The project management is committed to using contemporary techniques
and worldwide standards to raise the project's quality.
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C-5 The project management is committed to using contemporary techniques
and worldwide standards to raise the project's quality.

Figure 4.14: C-5 The Project Management is Committed to Using Contemporary Techniques and
Worldwide Standards to Raise the Project's Quality.

D-1By achieving success, the project management hopes to distinguish itself
from its rivals.
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D-1By achieving success, the project management hopes to distinguish itself
from its rivals.

Figure 4.15: D-1By Achieving Success, the Project Management Hopes to Distinguish Itself from
its Rivals.
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D-2 By implementing the most recent technologies, the project management aims
to increase confidence with the project's beneficiary.
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D-2 By implementing the most recent technologies, the project management
aims to increase confidence with the project's beneficiary.

Figure 4.16: D-2 By Implementing the Most Recent Technologies, the Project Management Aims

to Increase Confidence with the Project's Beneficiary.

D-3 The building information modeling team's and the project management's
success is highly regarded.
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D-3 The building infermation modeling team's and the project management's
success is highly regarded.

Figure 4.17: D-3 The Building Information Modelling Team's and the Project Management's
Success is Highly Regarded.
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D-4The project plan is compared to the work that has been completed, and the
outcomes are determined and compared.
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D-4The project plan is compared to the work that has been completed, and
the outcomes are determined and compared.

Figure 4.18: D-4 The Project Plan is Compared to the Work that has been Completed, and the

Outcomes are Determined and Compared.
4.3 DESCRIPTIVE ANALYSIS

Each statement was assigned a 5-point (Likert scale) agreement/disagreement rating for the
respondents. Completed questionnaires were assigned number values (1=strongly agree,
2=agree, 3=fair, 4=not agree, 5=not agree at all) and analyzed using descriptive statistics.
The details of these statistical analyses are provided in the following part. Descriptive
statistics were used to analyze the data. A Likert scale will be used to calculate the average
number by showing the average of each category. The next section gives specifics of these

statistical analyses.

According to the initial inputs and the accompanying table, the Likert scale was used to

analyze the data:
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Table 4.20: Likert Measure of Five Points.

Likert-scale description Likert-scale Likert scale interval
Strongly disagree 1 1.00-1.80
Disagree 2 1.81-2.60
Neutral/Uncertain 3 2.61-3.40
Agree 4 3.41-4.20
Strongly agree 5 4.21 -5.00

The primary questionnaire has 11 variables that each identify a particular variable; Table
shows the frequency of answers and their means (4.20).

Table 4.21: Descriptive Statistics.

N Minimum | Maximum | Mean | Std. Deviation

A-1 Project management monitors
changes in initiatives using building 50 1 5 1.98 0.869
information modeling methods.

A-2 Creating a working group for
building information modeling with
the intention of hearing the project S0 ! > 2.28 1.144

employees' opinions.

A-3The presence of a project team
composed of people with experience 50 1 5 2.04 0.903
in using contemporary technologies.

A-4Project management is keen to use
contemporary technologies to define
tasks and schedule financial resources 50 1 4 1.96 0.727
for the project, which helps to manage
the quality of costs in the project
A-5For the feasibility study, the
project management collects data from

various stakeholders who make use of 50 1 5 2.06 0.818

comparable systems.

B-1The project management is eager
to use these techniques to create an 50 1 5 2.02 1.134

efficient risk management strategy.
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Table 4.21: Descriptive Statistics “Table continued”.

Minimum

Maximum

Mean

Std. Deviation

B-2When determining the project
implementation schedule, the project
management takes into account the
environmental changes that have
occurred and the use of modern
technologies

50

2.34

1.062

B-3Project management determines
the start and end date for each project
activity by preparing schedules in
modern ways

50

2.18

0.983

B-4The project management prepares
the stages of the project within a
specific timetable and simulates it
using modern programs and

technologies’

50

1.98

0.915

C-1The project management conducts
surprise checks to ensure the quality of
the project work and compares it with
the project bills of quantities prepared
using building information modeling
techniques.

50

1.94

0.956

C-2 During the project execution
process, the project management
adheres to the practice of external
monitoring.

50

2.24

1.153

C-3Project management is able to deal
with unexpected emergencies for
which a risk plan has been prepared in
advance.

50

2.36

0.921
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Table 4.21: Descriptive Statistics “Table continued”.

Minimum

Maximum

Mean

Std. Deviation

C-4The project activities are carried
out in accordance with the timetable
that was created beforehand.

50

2.14

0.990

C-5 The project management is
committed to using contemporary
techniques and worldwide standards to
raise the project's quality.

50

2.04

0.699

D-1By achieving success, the project
management hopes to distinguish itself
from its rivals.

50

1.84

0.866

D-2 By implementing the most recent
technologies, the project management
aims to increase confidence with the
project's beneficiary.

50

2.00

0.881

D-3 The building information
modeling team's and the project
management's success is highly
regarded.

50

2.02

0.937

D-4The project plan is compared to
the work that has been completed, and
the outcomes are determined and
compared.

50

2.38

1.193

Valid N (listwise)

50
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5. CONCLUSION

During this research paper, an opinion poll was conducted on the possibility of using
building information modelling systems in construction projects and its role in improving
the reality of project implementation in Iraq and knowing the extent of its impact on the
quality of project cost management and results analysis, as well as the scientific review of
related research, which used the same techniques for the subject of research Fifty-one
answers were obtained to eighteen questions on the subject, One of the answers was deleted
because it was illogical, so the total answer was fifty, which were divided into four phases,
which included the phases of project implementation (the first axis, starting the project, the
second axis, project planning, the third axis, project implementation, and the fourth axis,
closing and handing over the project). The answers varied according to the nature of the
work. Engineering companies in lraq between the public and private sectors. Likert scale
was used to analyze the data descriptively. The results were according to the stages of project
implementation. The most influential factor in the project initiation stage was the preparation
of a specialized work team to work on building information modelling techniques. As for
the project planning stage, the most influential factor was the use of modern technologies
when preparing project schedules, as they give a clear and accurate perception of the project.
The times of implementation of each project activity. The most influential factors in the
project implementation phase are due to the preparation of a risk management plan in
advance through the building information modelling team. The most influential factors in
the project closing and handover phase are the importance of comparing the work plan that

was prepared in advance with the work that was done. Has been accomplished [26]

When comparing the stages of project implementation and what is the most important stage
for using modern technologies in it, it turns out that the most important stage is the project
implementation stage, because planning using building information modelling techniques

gives a clear visualization of the project implementation steps.

61



REFERENCES

[1] W. Amer, N. Adnan, H. R. Majeed, “Design Engineering Using 4D BIM Model in
Documentation of Construction Projects As Case Study in Irag,” no. September, 2021,

[Online]. Available: https://www.researchgate.net/publication/354640 352

[2] A. H. Mahmoud, “Factors affecting performance at the Iraqi Construction Projects,
Ministry of Construction, and Housing and Municipalities and Public Works of Iraq as
a case study,” Asian J. Civ. Eng., vol. 21, no. 1, pp. 105-118, 2020, doi: 10.1007/s42107-
019-00195-1.

[3] T. Chin-Keng, “Study of Quality Management in Construction Projects,” Chinese Bus.
Rev., vol. 10, no. 7, pp. 542-552, 2011.

[4] M. A. Bragadin and K. Kéhkonen, “Safety, Space and Structure Quality Requirements
in Construction Scheduling,” Procedia Econ. Financ., vol. 21, no. September, pp. 407—
414, 2015, doi: 10.1016/s2212-5671(15)00193-8.

[5] B. Abbasnejad, “Poor Quality Cost in Construction: Literature Review Poor Quality Cost

in Construction: Literature Review,” no. February, pp. 1-77, 2013, doi:
10.13140/RG.2.1.2232.1683.

[6] S. Naimi and M. Celikag, “Problems of Reinforce Concrete Building Construction in
North Cyprus”, 12th International Conference on Inspection, Appraisal, Repairs &
Maintenance of Structures, Beijing China, April 2010.

[7]1 S. Khan, M. Saquib, and A. Hussain, “Quality issues related to the design and
construction stage of a project in the Indian construction industry,” Front. Eng. Built

Environ., vol. 1, no. 2, pp. 188-202, 2021, doi: 10.1108/febe-05-2021-0024.

[8] C. Oggeri and G. Ova, “Quality in tunnelling: ITA-AITES Working Group 16 Final
report,” Tunn. Undergr. Sp. Technol., vol. 19, no. 3, pp. 239-272, 2004, doi:
10.1016/j.tust.2004.01.002.

62



[9] Parsons - GE, “Construction Quality Control/Quality Assurance Plan: Phase 1 Facility
Site Work Construction - Hudson River PCBs Superfund Site,” Constr. Qual. Control.
Assur. PLAN PHASE 1 Facil. SITE Work Constr. HUDSON RIVER PCBs SUPERFUND
SITE, no. January, pp. 52-56, 2002, [Online]. Available:
https://www3.epa.gov/hudson/012607_cqgap_phl-fswc.pdf.

[10] Coronato, A. (2018). “Engineering High Quality Medical Software: Regulations,
standards, methodologies and tools for certification”, p. 173-187.

[11] V. Sanvido, F. Grobler, K. Parfitt, M. Guvenis, and M. Coyle, “Critical Success Factors
for Construction Projects,” J. Constr. Eng. Manag., vol. 118, no. 1, pp. 94-111, 1992,
doi: 10.1061/(asce)0733-9364(1992)118:1(94).

[12] O. Zwikael, “The Relative Importance of the PMBOK ® Guide’s Nine Knowledge
Areas during Project Planning ,” Proj. Manag. J., vol. 40, no. 4, pp. 94-103, 2009, doi:
10.1002/pmj.20116.

[13] Y. N. Al Khamisi, M. K. Khan, and J. E. Munive-Hernandez, “Assessing quality
management system at a tertiary hospital in Oman using a hybrid knowledge-based
system,” Int. J. Eng. Bus. Manag.,, vol. 10, pp. 1-13, 2018, doi:
10.1177/1847979018797006.

[14] C. Akbay and S. NAIMI, “Using Project Management Techniques in Construction
Projects: The Case of Aksaray Mahmudiye Secondary School,” MAS J. Appl. Sci., 2021.

[15] L. Buzna, L. Issacharoff, and D. Helbing, “The evolution of the topology of high-
voltage electricity networks,” Int. J. Crit. Infrastructures, vol. 5, no. 1-2, pp. 72-85,
2009, doi: 10.1504/1JC1S.2009.022850.

[16] SYLVIA WANDIA WANJOHI, “APPRAISING THE LEGAL AND REGULATORY
FRAMEWORK ON MEDICAL NEGLIGENCE IN KENYA Submitted in partial
fulfilment of the requirements of the Bachelor of Laws Degree , Strathmore University
Law School By SYLVIA WANDIA WANJOHI Prepared under the supervision of M,”
no. 078149, 2020.

63


https://www3.epa.gov/hudson/012607_cqap_ph1-fswc.pdf

[17] E. Nabipoor Afruzi, A. A. Najafi, E. Roghanian, and M. Mazinani, “A Multi-Objective
Imperialist Competitive Algorithm for solving discrete time, cost and quality trade-off
problems with mode-identity and resource-constrained situations,” Comput. Oper. Res.,
vol. 50, no. May 2022, pp. 80-96, 2014, doi: 10.1016/j.cor.2014.04.003.

[18] M. Tavana, A. R. Abtahi, and K. Khalili-Damghani, “A new multi-objective multi-
mode model for solving preemptive time-cost-quality trade-off project scheduling
problems,” Expert Syst. Appl., vol. 41, no. 4 PART 2, pp. 1830-1846, 2014, doi:
10.1016/j.eswa.2013.08.081.

[19] P. Ghoddousi, E. Eshtehardian, S. Jooybanpour, and A. Javanmardi, “Multi-mode
resource-constrained discrete time-cost-resource optimization in project scheduling
using non-dominated sorting genetic algorithm,” Autom. Constr., vol. 30, pp. 216227,
2013, doi: 10.1016/j.autcon.2012.11.014.

[20] D. H. Tran, M. Y. Cheng, and D. Prayogo, “A novel Multiple Objective Symbiotic
Organisms Search (MOSOS) for time-cost-labor utilization tradeoff problem,”
Knowledge-Based Syst., vol. 94, pp. 132-145, 2016, doi: 10.1016/j.knosys.2015.11.016.

[21] H. Zhang and F. Xing, “Fuzzy-multi-objective particle swarm optimization for time-
cost-quality tradeoff in construction,” Autom. Constr., vol. 19, no. 8, pp. 1067-1075,
2010, doi: 10.1016/j.autcon.2010.07.014.

[22] S. Monghasemi, M. R. Nikoo, M. A. Khaksar Fasaee, and J. Adamowski, “A novel
multi criteria decision making model for optimizing time-cost-quality trade-off problems
in construction projects,” Expert Syst. Appl., vol. 42, no. 6, pp. 3089-3104, 2015, doi:
10.1016/j.eswa.2014.11.032.

[23] S. Monghasemi, M. R. Nikoo, M. A. K. Fasaee, and J. Adamowski, “A hybrid of genetic
algorithm and evidential reasoning for optimal design of project scheduling: A
systematic negotiation framework for multiple decision-makers,” Int. J. Inf. Technol.
Decis. Mak., vol. 16, no. 2, pp. 389-420, 2017, doi: 10.1142/S0219622017500079.

[24] D. Stockemer, Theories, Concepts, Variables, and Hypothesis. 2019.

64



[25] M. Reihanifar and S. Naimi, “Proje ve Maliyet Yonetimi Yontemleriyle Kalitenin ve
Verimliligin Artirilmasinin incelenmesi,” Istanbul Aydin Univ. Derg., vol. 8, no. 29, pp.

51-65, 2016, doi: 10.17932/iau.1aud.m.13091352.2016.8/29.51-65.

[26] D. E. McNabb, “Resecarch Methods in Public Administration and Nonprofit
Management: Quantitative and Qualitative Approaches,” Routledge, p. 501, 2017,
[Online]. Available:
http://proxy.kennesaw.edu/login?url=http://search.ebscohost.com/login.aspx?direct=tru
e&db=edb&AN=9707241962&site=eds-live&scope=site.

[27] J. J. Phillips, W. Brantley, and P. P. Phillips, “The Project Management Lifecycle,”
Proj. Manag. ROI, pp. 15-30, 2011, doi: 10.1002/9781118122587.ch2.

[28] U. D. U. Québec, “Erik Andrew Poirier, 2015,” 2015.

[29] M. S. Abdel-Wahab, A. R. J. Dainty, S. G. Ison, P. Bowen, and G. Hazlehurst, “Trends
of skills and productivity in the UK construction industry,” Eng. Constr. Archit. Manag.,
vol. 15, no. 4, pp. 372-382, 2008, doi: 10.1108/09699980810886865.

[30] R. Takim and A. Akintoye, “Performance Indicators for Successful Construction
Project Performance,” 18th Annu. ARCOM Conf., vol. 2, no. September, pp. 545-555,
2002.

[31] Solis Carcafio. R., Martinez Delgadillo. J., and y Gonzélez Fajardo. J., “Estudio de
caso : demoras en la construccion de un proyecto en México Main causes of delays in

the construction industry : a case study in Mexico,” Rev. Académica la FIUADY, vol. 1,
pp. 41-48, 2009.

[32] S. Famiyeh, C. T. Amoatey, E. Adaku, and C. S. Agbenohevi, “Major causes of
construction time and cost overruns: A case of selected educational sector projects in
Ghana,” J. Eng. Des. Technol., vol. 15, no. 2, pp. 181-198, 2017, doi: 10.1108/JEDT-
11-2015-0075.

[33] P. Navami and P. E. Thomas, “Exploring the Relationship between Binge Watching ,
Narrative Transportation and the Affective Responses - A Literature Review,” vol. 11,
no. 1, pp. 303-313, 2022.

65


http://proxy.kennesaw.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=9707241962&site=eds-live&scope=site
http://proxy.kennesaw.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=9707241962&site=eds-live&scope=site

[34] D. Starke-Meyerring and M. Wilson, “Globally Networked Learning Environments,”
Des. Glob. Networked Learn. Environ.,, pp. 218-230, 2019, doi:
10.1163/9789087904753_016.

[35] A. Al-Kharashi and M. Skitmore, “Causes of delays in Saudi Arabian public sector
construction projects,” Constr. Manag. Econ., vol. 27, no. 1, pp. 3-23, 2009, doi:
10.1080/01446190802541457.

[36] A. H. Memon, I. A. Rahman, and M. F. A. Hasan, “Significant causes and effects of
variation orders in construction projects,” Res. J. Appl. Sci. Eng. Technol., vol. 7, no. 21,
pp. 4494-4502, 2014, doi: 10.19026/rjaset.7.826.

[37] J. Gomez and A. Nuiez, “Agile practices in project management,” Softw. Process
Improv. Small Mediu. Enterp. Tech. Case Stud., vol. 11, no. 1, pp. 193-211, 2008, doi:
10.4018/978-1-59904-906-9.ch010.

[38] N. Nasir, M. N. M. Nawi, and K. Radzuan, “Relationship between time management in

construction industry and project management performance,” AIP Conf. Proc., vol.

1761, no. August, 2016, doi: 10.1063/1.49609109.

[39] N. Qaytmas, “Causes of Delays in Construction Industry,” Int. J. Res. Appl. Sci.
Biotechnol., vol. 5, no. 1, pp. 43-45, 2020.

[40] S. A. Assaf, M. Al-Khalil, and M. Al-Hazmi, “Causes of Delay in Large Building
Construction Projects,” J. Manag. Eng., vol. 11, no. 2, pp. 45-50, 1995, doi:
10.1061/(asce)0742-597x(1995)11:2(45).

[41] A. J. G. Babu and N. Suresh, “Project management with time, cost, and quality
considerations,” Eur. J. Oper. Res., vol. 88, no. 2, pp. 320-327, 1996, doi: 10.1016/0377-
2217(94)00202-9.

[42] R. Abdulwahhab, S. Naimi and R. Abdullah, “Managing Cost and Schedule Evaluation
of a Construction Project via BIM Technology and Experts’ Points of View,” Math.
Model. Eng. Probl., vol. 9, no. 6, pp. 1515-1522, 2022, doi: 10.18280/MMEP.090611.

[43] A. Mackenzie and P. Nickerson, The Time Trap: The Classic Book on Time
Management. 1997.

66



[44] Suparyanto dan Rosad (2015, “PROJECT CHARTER, SCOPE, AND TIME
MANAGEMENT IN THE MOVIE INDUSTRY,” Suparyanto dan Rosad (2015, vol. 5,
no. 3, pp. 248-253, 2020.

[45] A. S. Ali and I. Rahmat, “The performance measurement of construction projects
managed by ISO-certified contractors in Malaysia,” J. Retail Leis. Prop., vol. 9, no. 1,
pp. 25-35, 2010, doi: 10.1057/rlp.2009.20.

[46] P. Barber, A. Graves, M. Hall, D. Sheath, and C. Tomkins, “Quality failure costs in
civil engineering projects,” Int. J. Qual. Reliab. Manag., vol. 17, no. 4, pp. 479492,
2000, doi: 10.1108/02656710010298544.

[47] A. B. Ngowi, E. Pienaar, A. Talukhaba, and J. Mbachu, “The globalisation of the
construction industry - A review,” Build. Environ., vol. 40, no. 1, pp. 135-141, 2005,
doi: 10.1016/j.buildenv.2004.05.008.

[48] M. Aslam, E. Baffoe-Twum, and F. Saleem, “Design Changes in Construction Projects
— Causes and Impact on the Cost,” Civ. Eng. J., vol. 5, no. 7, pp. 1647-1655, 2019, doi:
10.28991/cej-2019-03091360.

[49] H. Wood and K. Gidado, “Project complexity in construction,” COBRA 2008 - Constr.
Build. Res. Conf. R. Inst. Chart. Surv., no. January 2008, 2008.

[50] R. A. De Assis, “Quality tools application in project management,” SAE Tech. Pap., no.
May, 2004, doi: 10.4271/2004-01-3449.

[51] Sahil Sanjeev Salvi and Samiksha Shridhar Kerkar, “Quality Assurance and Quality

Control for Project Effectiveness in Construction and Management,” Int. J. Eng. Res.,

vol. V9, no. 02, 2020, doi: 10.17577/ijertv9is020028.

[52] L. Jraisat, L. Jreisat, and C. Hattar, “Quality in construction management: an
exploratory study,” Int. J. Qual. Reliab. Manag., vol. 33, no. 7, pp. 920-941, 2016, doi:
10.1108/1JQRM-07-2014-0099.

[53] P. P. Mane and J. R. Patil, “Quality Management System at Construction Project: A
Questionnaire Survey,” J. Eng. Res. Appl. www.ijera.com, vol. 5, no. October, pp. 126—

130, 2015, [Online]. Available: www.ijera.com.

67


http://www.ijera.com/

[54] J. Emeka, Onozulike, “Causes of delay in large construction project in Nigeria

construction industry. Emeka,” pp. 1-116, 2016.
[55] Y. El Hakim, “Analysis of concurrent delays in the construction industry,” 2020.

[56] M. Bargawi, H. Y. Chong, and E. Jonescu, “A Review of Employer-Caused Delay
Factors in Traditional and Building Information Modeling (BIM)-Enabled Projects:
Research Framework,” Adv. Civ. Eng., vol. 2021, 2021, doi: 10.1155/2021/6696203.

[57] A. A. Fashina, F. F. Fakunle, and M. A. Omar, “A Study on the Effects of Construction
Project Delays in Somaliland Construction Industry,” J. Manag. Econ. Ind. Organ., no.
October, pp. 89-102, 2020, doi: 10.31039/jomeino.2020.4.3.6.

[58] H. Abdul-Rahman, R. Takim, and W. S. Min, “Financial-related causes contributing to
project delays,” J. Retail Leis. Prop., vol. 8, no. 3, pp. 225-238, 2009, doi:
10.1057/rlp.2009.11.

[59] R. F. Aziz, “Ranking of delay factors in construction projects after Egyptian
revolution,” Alexandria Eng. J., vol. 52, no. 3, pp. 387-406, 2013, doi:
10.1016/j.aej.2013.03.002.

[60] A. Al-Gheth and M. S. Bin Ishak, “Review of Causes of Delay in Construction
Projects,” J. Comput. Theor. Nanosci., vol. 17, no. 2-3, pp. 715-728, 2020, doi:
10.1166/jctn.2020.8710.

[61] C. Ramanathan, S. P. Narayanan, and A. B. Idrus, “Construction delays causing risks
on time and cost - A critical review,” Australas. J. Constr. Econ. Build., vol. 12, no. 1,
pp. 37-57, 2012, doi: 10.5130/ajceb.v12i1.2330.

[62] S. Atin and R. Lubis, “Implementation of Critical Path Method in Project Planning and
Scheduling,” IOP Conf. Ser. Mater. Sci. Eng., vol. 662, no. 2, 2019, doi: 10.1088/1757-
899X/662/2/022031.

[63] P. S. M. Prayesh P. Rawale., “A Study on Quality Management in Construction
Projects,” vol. 03, no. 01, pp. 65-72, 2015, doi: 10.51397/OAIJSE07.2021.0017.

68



[64] D. A. K.S.Shobana, “a Review Paper on Study of Factors Influencing Quality in
Construction,” pp. 63-66, 2015.

[65] N. A. Memon, Q. M. M. Abro, and F. Mugheri, “Quality Management in the Design
and Construction Phase: A Case Study,” Mehran Univ. Res. J. Eng. Technol., vol. 30,
no. 3, p. 511, 2011, [Online]. Available:
http://publications.muet.edu.pk/research_papers/pdf/pdf139.pdf%O0Ahttp://library.oum.
edu.my/oumlib/ezproxylogin?url=http://search.ebscohost.com/login.aspx?direct=true&
db=edsdoj&AN=edsdoj.bdbla5a08dbb4cde951b346d1f97e936.

[66] W. Alfaggi and S. Naimi, “An Optimal Cost Estimation Practices of Fuzzy AHP for
Building Construction Projects in Libya” Civ. Eng. J. vol. 8, no. 06, pp. 1194-1204,
2022.

[67] S. Wawak, Z. Ljevo, and M. Vukomanovié, “Understanding the key quality factors in
construction projects—a systematic literature review,” Sustain., vol. 12, no. 24, pp. 1-
25, 2020, doi: 10.3390/su122410376.

[68] M. Ganesh, “Poor Quality in Building Projects,” Int. J. Eng. Sci. Res. Technol., vol. 5,
no. 7, pp. 1147-1153, 2016, [Online]. Available: http://www.ijesrt.com.

[69] S. Senaratne and J. Thushangi, “Quality Planning Process of Construction Contractors:
Case Studies in Sri Lanka * Sepani Senaratne and Thushangi Jayarathna,” J. Constr.
Dev. Ctries., vol. 17, no. 1, pp. 101-114, 2012, [Online]. Available:
http://eprints.usm.my/42126/1/Art_7_jcdcl7-1.pdf

[70] Z. Ljevo, M. Vukomanovié, and N. Rustempasi¢, “Analysing significance of key
quality factors for management of construction projects,” Gradjevinar, vol. 69, no. 5, pp.
359-366, 2017, doi: 10.14256/JCE.1723.2016.

[71] A. Khaleel and S. Naimi, “Automation of cost control process in construction project
building information modeling ( BIM ),” Periodicals of Engineering and Natural

Sciences, 10(6), 28—-38, 2023. DOI: http://dx.doi.org/10.21533/pen.v1016.3345.

69


http://publications.muet.edu.pk/research_papers/pdf/pdf139.pdf%0Ahttp:/library.oum.edu.my/oumlib/ezproxylogin?url=http://search.ebscohost.com/login.aspx?direct=true&db=edsdoj&AN=edsdoj.bdb1a5a08dbb4cde951b346d1f97e936
http://publications.muet.edu.pk/research_papers/pdf/pdf139.pdf%0Ahttp:/library.oum.edu.my/oumlib/ezproxylogin?url=http://search.ebscohost.com/login.aspx?direct=true&db=edsdoj&AN=edsdoj.bdb1a5a08dbb4cde951b346d1f97e936
http://publications.muet.edu.pk/research_papers/pdf/pdf139.pdf%0Ahttp:/library.oum.edu.my/oumlib/ezproxylogin?url=http://search.ebscohost.com/login.aspx?direct=true&db=edsdoj&AN=edsdoj.bdb1a5a08dbb4cde951b346d1f97e936
http://www.ijesrt.com/
http://eprints.usm.my/42126/1/Art_7_jcdc17-1.pdf

[72] K. F. Sherif, “Total quality management and construction project management in
Libya,”2010.Available:https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/2510/K
HALED F SHERIF.PDF?sequence=1&isAllowed=y.

[73] O. B. J. Mohammad Al-Mohammad, “Review of Causes of Delay in Construction
Projects,” J. Comput. Theor. Nanosci., vol. 17, no. 2-3, pp. 715-728, 2020, doi:
10.1166/jctn.2020.8710.

[74] A. S. Jawad and S. Naimi, “Evaluation of the Use of Building Information Modeling
Techniques in the Design and Implementation Stages,” J. Ecol. Eng. (JEE).(in press)

[75] M. Danish and S. K. Ahmad, “Delay in Constrcution Project,” ljariie, vol. 5, no. 4, pp.
256-272, 2019.

[76] A. M. Maaroof and S. Naimi, “Developing Adaptive Project Construction Cost Control
Using Multi-Nonlinear Regression Engineering Techniques” Int J Intell Syst Appl Eng,
vol. 11, no. 4s, pp. 579, 2023.

[77] C. Akbay and S. Naimi, “The Concept of Sustainability in the Construction Sector and
Evaluation of the Score Criteria of the Leed Certified Mall of Istanbul Project,” MAS
Journal of Applied Sciences vol. 6, no. 2, pp. 406421, 2021.
https://doi.org/10.52520/masjaps.72

[78] A. M. 1. Al-Ghuraibawi and S. Naimi, “Building Construction Schedule Delays Due To
Cost Control Methods,” Int. J. Tech. Phys. Probl. Eng.,vol. 14, no. 4, pp. 240-246, 2022.

70





