
26 

- Технические науки - 

International Journal of Humanities and Natural Sciences, vol. 11-3 (62), 2021 

BENEFITS AND CHALLENGES ENCOUNTERED IN UTILIZATION BUILDING 
INFORMATION MODELLING IN CONSTRUCTION PROJECTS 

Avali Ali1, Master's Student 
Ahmed Hamza Ahmed Hussein2, Master's Student 
Mugham Taher Adel Taher1, Master's Student  
Abdulvahid Balig Mohammed Hazaa1, Master's Student 
Al-Buriahi Ammar Sultan Abdulghaffar1, Master's Student 
Mohammed Mohammed Ahmed Saleh3, Master's Student 
1Russian Peoples' Friendship University 
2 Peter the Great St. Petersburg Polytechnic University 
3Moscow State University of Civil Engineering 
1.3 (Russia, Moscow) 
2 (Russia, St. Petersburg) 

DOI:10.24412/2500-1000-2021-11-3-26-30 

Abstract. Building Information Modelling (BIM) has become a well-known established exten-
sive collaborative process and an important area of development in architecture, engineering, 
and construction (AEC) and has expanded beyond all disciplines. The use of BIM in construction 
projects can arguably improve the quality of information needed to make important design deci-
sions to assess the impact of a building on the environment. The analysis, design and infrastruc-
ture of buildings are formulated with BIM-based designs. The BIM method fits well with delivery 
systems for integrated projects. This analysis aims to show the relevance of the roles of BIM and 
the project manager in construction projects. It insists on the importance of proper knowledge 
and experience of project managers to achieve success with BIM. The paper discusses the im-
plementation of BIM, static design, and the inherent challenges of trying to estimate benefits in a 
purely quantitative way. Through the application of BIM technology to dynamic enquiries and 
the statistical study of construction schedules, design, resources, and costs, these three imple-
mentations are considered proven, as BIM can facilitate the understanding of project implemen-
tation and progress. 
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Introduction 
In the construction industry, there are vari-

ous issues related to construction costs, low-
carbon emissions, green buildings, sustaina-
ble buildings, social responsibility, natural 
ecology, and well-being. Building Infor-
mation Modelling (BIM) is one way to 
change the way projects are maintained, de-
signed, and constructed. The BIM Handbook 
[1] defines BIM as computer-aided modelling 
technology for the purpose of managing 
building project information, focusing on 
building information, models, production, 
communication, and analysis. The National 
Building Information Modeling Project 
(NBIMS) committee has defined BIM as a 
digital representation of physical and func-
tional features. It helps in the sharing of a 
knowledge resource about a facility, forming 
a reliable source of solutions during its life-

time from the outset. This scoping document 
defines sustainable design as design processes 
and methods that promote sustainable life-
styles throughout the built environment based 
on the triple bottom line method. The BIM 
construction environment defines the envi-
ronmental, social, and economic health of a 
place. Achieving this requires a common un-
derstanding between several stakeholders. 
Moving from an isolated and static under-
standing of building performance in terms of 
design discourse to a broad and dynamic dis-
course that encourages an understanding of 
the life-cycle impacts of the building on peo-
ple's lives and business success will include 
and maintain stakeholder commitment [2]. 

With the current legislation defining min-
imum requirements for sustainability, project 
teams inevitably perceive this as complemen-
tary to the main objectives and budget. Sus-
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tainability proposal is given in a meaningful 
commentary as "new concepts and tools that 
are integrative and synthetic, non-disciplinary 
and analytical and that energetically create 
synergies rather than just summation" [3]. 

The purpose of this paper is to provide an 
overview of the BIM concept, usage, benefits, 
risks, and related issues in the AEC industry. 

As shown in Figure 1, BIM consists of a 
three-dimensional project model integrating 
design, planning, construction, and operation 

[4]. The idea of BIM originated from the 
methodology of object-oriented parametric 
modelling [5]. The term -parametric defines a 
procedure by which an assembly is automati-
cally tuned to preserve a previously discov-
ered relationship [6]. The main difference be-
tween traditional 3D BIM and CAD technol-
ogy is that the latter labels the building with 
independent 3D views such as facades, plans 
and sections, whereas the former does not la-
bel in this way. 

Figure 1. A Schematic representation of BIM model [4] 

BIM can be considered as a virtual process 
in which all functions are combined and or-
ganised. Today, BIM is perceived only as an 

advertisement for software companies. BIM 
can be taken as software and as an integrated 
method, which is shown in Figure 2 [7]. 

Figure 2. Process of transitions CAD vs. BIM [7] 

On the other hand, BIM applications are 
practiced in industries such as construction, 
information technology, and software and 
hardware. When considering BIM, a 3D 
model is often considered a fake. It should be 
noted that BIM is essentially a data package. 
It includes all information about the construc-
tion, design, management, and renovation of 

buildings. A 3D model is one of several pos-
sible ways to describe this information. 

Recently, the concept of Integrated Project 
Delivery (IPD) has become a natural com-
plement to BIM. In the USA [8], IPD has be-
come the preferred project delivery system 
for all major BIM-related projects. Figure 3 
shows the difference between the 'traditional' 
and 'BIM' process. 
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Figure 3. Difference between ―traditional‖ process and ―BIM process [8] 

 
There are some specific aspects of BIM 

that helps in their effective implementation in 
project management. These attributes, devel-
oped progressively can be explained as fol-
lows: 

• Constructability 

• Investigation 

• Quantity take-off 
Construction makes up a significant part of 

all projects [9]. These can range from com-
mercial projects to small mega mixed-use res-
idential projects. The management of con-
struction projects requires an understanding 
of modern management knowledge of the 
various construction procedures. Because of 
changes in organisational procedures, tech-
nology and new methods, the construction 
management process is different [10]. Con-
struction project management refers to the 
sequence of activities to define the work pro-
cess in the life cycle. Like the Project Man-
agement Body of Knowledge (PMBOK), the 
manager deals with project management 
planning, cost, quality, time, contract admin-
istration, risk, and safety management. The 
manager is also the liaison body between in-
vestors, designers, owners, engineers, profes-
sional team, and administrative staff. Usually, 
construction project management shares 
common and shared features of common pro-
jects. Consequently, the rules and approaches 
needed to manage common projects can be 
applied to this type of project. 

CHALLENGES 
The current review [11] shows that if pro-

ject team members do not believe in the im-
portance and benefits of BIM for construction 
projects, satisfactory results will not be ob-
tained. [12] shows that the main areas of in-
vestment in BIM include hardware, software, 

and BIM workflow for collaborative interior 
design. [13] states that the problems of BIM 
can be divided into the following categories: 

• technical challenges, 

• skills and training challenges 

• legal procedural challenges and 

• economy which can obstruct the firms 
from upgradation of their available systems to 
a system which is BIM oriented. 

Certain almost tangible advantages in the 
construction industry are the availability of 
information, productivity, and improved deci-
sion-making capabilities. Intangible benefits 
include competitive advantages, market ac-
cess and better risk management. Challenges 
of elusive consideration include calculations 
in monetary terms. These studies are measur-
able and instinctive. Moreover, these benefits 
stem from business procedures and objec-
tives. There is no self-explanatory expression 
to support the goals of the system. The lack of 
formal methodologies or procedures for creat-
ing a BIM business case leads to unequal 
speculation and incorrect evaluation. Ap-
proaches to evaluating information systems 
have been proposed. But most of them are 
prescriptive and reactive, depending on per-
ception values. 

BENEFITS AND ADVANTAGES OF 
BIM 

Various construction project management 
sources recognize certain BIM advantages 
which are indicated as follows [14] 

• Better performance and quality of the 
project 

• Improved productivity 

• Reduction of wastages 

• Faster delivery 

• New opportunities for revenue and 
business Low construction cost 
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If BIM is seen as a centralised source, it 
can allow those involved in the construction 
industry to obtain the same version of the da-
ta. Consequently, the communication risk of 
project managers can be reduced. The analy-
sis of feasibility and design solutions leads to 
improved building quality and performance. 
This is the key to achieving the benefits of 
BIM in the pre-construction phase. During 
transitions, further automatic low-level 
changes and accurate design of visualisations 
are required. There are various BIM tools that 
have been created to address sustainability 
issues in construction procedures from the 
beginning of design to facility management 
[15]. These technologies can help to achieve 
the results defined by sustainable assessment 
methods. The mechanistic approach needed to 
get credit cannot be stopped and can lead to 
deny the humanistic benefits and develop-
ment benefits that BIM can bring in terms of 
stakeholder dialogue, shared understanding, 
and internalisation of values in sustainability. 

BIM is very often portrayed in the design and 
construction process, although the whole life 
cycle should be in the preview of the BIM 
implementation. The application of building 
information modelling reduces interoperabil-
ity and integration problems for facilities 
management. 

CONCLUSION 
Studies show both advantages and disad-
vantages of BIM. The project recommends 
the BIM application to construction managers 
with a note on the challenges of using BIM 
tools. BIM can be a decision-making tool, 
even though it is a technical tool. This view is 
the result of a detailed description of BIM. In 
construction projects, the similarity between 
the role of the project manager and BIM re-
quires a clear understanding of BIM concepts. 
To this end, BIM should be included in the 
construction curriculum. A brief explanation 
of project management should be given to 
academics who intend to take up positions in 
project management as their profession. 
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Аннотация. Информационное моделирование зданий (BIM) стало хорошо известным 
устоявшимся обширным процессом сотрудничества и важной областью развития в об-
ласти архитектуры, инженерии и строительства (AEC) и вышло за рамки всех дисци-
плин. Использование BIM в строительных проектах, возможно, может повысить каче-
ство информации, необходимой для принятия важных проектных решений для оценки 
воздействия здания на окружающую среду. Анализ, проектирование и инфраструктура 
зданий разрабатываются с использованием BIM-технологий. Метод BIM хорошо сочета-
ется с системами доставки для интегрированных проектов. Этот анализ направлен на 
то, чтобы показать актуальность ролей BIM и руководителя проекта в строительных 
проектах. Он настаивает на важности надлежащих знаний и опыта руководителей про-
ектов для достижения успеха с BIM. В статье обсуждается внедрение BIM, статиче-
ского проектирования и присущие ему проблемы, связанные с попытками оценить пре-
имущества чисто количественным способом. Благодаря применению технологии BIM для 
динамических запросов и статистического изучения графиков строительства, проекти-
рования, ресурсов и затрат, эти три реализации считаются доказанными, поскольку 
BIM может облегчить понимание реализации и прогресса проекта. 

Ключевые слова: строительство проекта, структурное моделирование, BIM, струк-
турная детализация.  




