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THE IMPORTANCE OF BIM TECHNOLOGIES IN THE TRAINING OF CIVIL
ENGINEERS

ANNOTATION

This article will discuss the integration of Building Information Modeling (BIM) technologies
into university programs. BIM has become a standard tool in the architecture, engineering, and
construction (AEC) industry, and integrating it into university curricula can provide students with
practical and real-world experience. The article will begin by defining BIM and explaining its
importance in the AEC industry. It will then discuss the importance of integrating BIM technologies
into university programs and the challenges that universities face in doing so. The article will also
provide examples of best practices for integrating BIM technologies into university programs and
highlight the importance of collaboration and partnerships with industry professionals and BIM
software providers. Additionally, the article will explore the benefits that students, educators, and the
industry can gain from the integration of BIM technologies in university programs and provide
examples of how BIM integration has improved the learning outcomes of students and prepared them
for their future careers. Overall, the article will emphasize the importance of integrating BIM
technologies into university programs and encourage universities to consider this integration in their
curricula.

Key words: BIM, AEC industry, technology, university curriculum, integration, experience,
skills, software, real-world, collaboration, discipline.

Introduction. Building Information Modeling (BIM) is an intelligent 3D modeling process that
enables the creation and management of digital representations of buildings and other structures
throughout their entire life cycle. BIM technologies provide a collaborative platform for architects,
engineers, contractors, and owners to visualize, simulate, and analyze the performance of a building
before construction begins. BIM incorporates multiple dimensions, including time and cost, in
addition to the physical model, making it a powerful tool for planning, designing, constructing, and
operating buildings[1].

In recent years, BIM has become an increasingly popular tool in the Architecture, Engineering,
and Construction (AEC) industry, as it offers significant benefits to the project stakeholders. BIM
technologies allow stakeholders to work collaboratively, reduce errors, improve project delivery, and
increase productivity. In addition, BIM provides accurate and up-to-date information about the
building throughout its entire lifecycle, enabling efficient maintenance, renovation, and demolition
[1,2].

BIM technologies also help stakeholders to reduce waste and optimize the use of resources,
leading to environmental sustainability. By creating a digital model of the building, stakeholders can
analyze the building's energy consumption, water usage, and waste production, and identify
opportunities for improvement. In addition, BIM technologies can be used to optimize the use of
renewable energy sources and reduce the carbon footprint of buildings [1,2].

The importance of BIM in the AEC industry is evident from the growing adoption of BIM
technologies by organizations worldwide. According to a survey by the National Institute of Building
Sciences [3], 71% of owners, 74% of architects, and 84% of contractors are using BIM technologies in
their projects [3]. In addition, many countries have implemented BIM mandates and regulations to
ensure the adoption of BIM technologies in public construction projects[2].

BIM is a powerful and increasingly important tool in the AEC industry. Its collaborative,
multidimensional, and data-driven approach enables stakeholders to improve project delivery, reduce
waste, optimize resources, and promote sustainability. As the adoption of BIM technologies continues
to grow, it is crucial for organizations to integrate BIM into their workflows and invest in BIM
training and education to prepare the next generation of AEC professionals [1,2].

Materials and research methods. The integration of Building Information Modeling (B1M)
technologies into university programs is becoming increasingly important due to the rapid evolution of
the architecture, engineering, and construction (AEC) industry. According to several studies, the use
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of BIM technologies in the AEC industry is significantly enhancing the quality of construction
projects, reducing project costs, improving collaboration among project stakeholders, and increasing
the efficiency of project delivery [4,7,8].

Furthermore, BIM technologies are also playing a critical role in facilitating sustainability in the
AEC industry, as they provide a platform for the analysis of a building's energy efficiency, carbon
footprint, and environmental impact [5]. The integration of BIM technologies into university programs
can, therefore, help produce professionals who are well-equipped to deliver sustainable and energy-
efficient buildings.

Moreover, the incorporation of BIM technologies into university programs can enhance the
quality of education in the AEC industry. For instance, it can provide students with hands-on
experience in project management, data analysis, and collaboration, which are essential skills in the
industry [6]. The use of BIM technologies can also help prepare students for the challenges of the
evolving AEC industry, as they are becoming increasingly essential in modern construction
projects [4].

BIM can enhance the learning experience of students by providing them with practical and real-
world experience in the architecture, engineering, and construction (AEC) industry. Through the use
of BIM, students can learn to work collaboratively on interdisciplinary projects, develop their
problem-solving and critical thinking skills, and gain experience with modern software and
technologies that are widely used in the AEC industry.

One example of how BIM can enhance the learning experience is by providing students with the
opportunity to work on real-world projects. This can help them to understand the complexities of
project management, coordination, and collaboration within interdisciplinary teams. Additionally,
BIM can enable students to visualize and analyze projects in a virtual environment, helping them to
develop their spatial thinking and design skills.

In a study conducted by Abdellatif et al. . [9], it was found that the integration of BIM into the
architecture curriculum helped students to develop their design thinking skills and improved their
ability to understand complex systems. Similarly, in a study by Alshawi et al. [10], it was found that
the integration of BIM into construction management courses helped students to develop their
problem-solving skills and improve their understanding of project management processes.

Furthermore, BIM can also help students to stay up-to-date with modern technologies and tools
that are used in the AEC industry. By learning how to use BIM software, students can gain experience
with industry-standard tools and technologies, making them more competitive in the job market.

Examples of current practices of integrating BIM technologies into university programs include:

1 Incorporating BIM courses into the curriculum: Universities around the world have started to
offer BIM courses as part of their civil engineering, architecture, and construction management
programs. These courses teach students how to use BIM software, manage data, and collaborate with
team members, among other skills. For example, the National University of Singapore offers a BIM
course that covers the basics of BIM as well as advanced topics such as 4D and 5D BIM [11].

2 Hands-on training: In addition to traditional classroom lectures, universities are

incorporating hands-on training opportunities for students to apply their BIM knowledge. This
can include lab exercises and design projects where students work with BIM software to create 3D
models of buildings and structures. For example, at the University of Houston, students in the
Construction Management program are required to complete a capstone project that involves using
BIM software to create a detailed construction plan [12].

Despite the benefits of integrating BIM technologies into university programs, there are several
challenges that universities face when doing so. Some of these challenges include:

1 Lack of qualified instructors: As BIM is a relatively new technology, there is a

shortage of qualified instructors who are knowledgeable in BIM software and practices. This
can make it difficult for universities to offer BIM courses and hands-on training opportunities [14].

2 Limited access to BIM software: BIM software can be expensive, and many

universities may not have the budget to purchase licenses for all their students. This can limit
the ability of students to gain hands-on experience with BIM software [13] .
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3 Resistance to change: Some faculty members and industry professionals may resist the
integration of BIM technologies into university programs due to a lack of understanding or skepticism
about its effectiveness [12].

Examples of best practices for integrating BIM technologies into university programs include:

1 Integration of BIM disciplines into the curriculum: Several universities have

integrated BIM disciplines into their curriculum to train students in BIM technologies. For
example, the University of Southern California offers a course called "Building Information Modeling
in Architecture, Engineering, and Construction" that focuses on BIM tools and their application in the
AEC industry.

2 Collaborative projects with industry partners: Collaboration with industry partners

helps students to gain real-world experience and work on live projects. For instance, the
University of Cambridge collaborated with Balfour Beatty, a UK-based construction company, on a
project to develop BIM tools for infrastructure projects.

3 Incorporating BIM tools into design studios: Incorporating BIM tools into design
studios can help students to apply BIM concepts and techniques to their design projects. The
University of Kansas integrated BIM tools into their design studio curriculum to teach students how to
use BIM tools in real-world design scenarios.

The importance of collaboration and partnerships with industry professionals and BIM software
providers is critical to ensure successful integration of BIM technologies into university curricula.
Industry professionals bring their practical experience and expertise in the application of BIM
technologies, which helps universities to design relevant and effective courses. BIM software
providers also play a crucial role in the integration process, as they provide access to the latest BIM
tools and technologies, training materials, and technical support.

According to a study by Al-Hussein and AbouRizk [15], collaboration with industry partners
and BIM software providers is crucial for successful integration of BIM technologies into university
programs. The study found that collaboration with industry partners provides students with
opportunities to work on real-world projects, learn about industry standards, and gain practical
experience. The study also highlighted the importance of partnerships with BIM software providers, as
they provide universities with access to the latest BIM tools and technologies, which can be used to
design relevant and effective courses.

Overall, collaboration with industry professionals and BIM software providers is crucial for
successful integration of BIM technologies into university curricula, as it provides students with
practical experience and access to the latest BIM tools and technologies.

The integration of Building Information Modeling (BIM) technologies into university programs
has numerous benefits for students, educators, and the industry as a whole. Firstly, students can gain
practical and hands-on experience with BIM tools, making them more attractive to potential employers
upon graduation. Secondly, educators can provide a more comprehensive and modern education to
their students, which can improve student satisfaction and learning outcomes. Finally, the industry can
benefit from having a more skilled and knowledgeable workforce that is better equipped to use BIM
technologies in practice.

One example of the benefits of BIM integration can be seen in a study conducted by Ahmed et
al. [16], where students who were exposed to BIM technologies in their coursework reported a
significant improvement in their technical skills, problem-solving abilities, and communication skills.
In another study, researchers found that integrating BIM technologies into university programs can
improve student engagement and participation in coursework, leading to better learning outcomes
[19].

Additionally, BIM integration can also help prepare students for their future careers. For
example, a case study by Fong et al.[17] showed that students who were exposed to BIM
technologies during their university studies were better prepared to use these tools in the workplace,
which ultimately led to improved project outcomes and increased efficiency.

To ensure successful BIM integration, collaboration and partnerships with industry
professionals and BIM software providers are essential. In a study by Giel et al.[18], it was found that
industry partnerships can help universities to access the latest BIM technologies and provide students
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with real-world project experience. Similarly, partnerships with BIM software providers can help
universities to ensure that their coursework is up-to-date with the latest software and industry
standards.

In conclusion, the integration of BIM technologies in university programs can provide
numerous benefits for students, educators, and the industry. By providing practical experience with
BIM tools, improving learning outcomes, and preparing students for their future careers, universities
can help to ensure that the next generation of professionals in the industry is skilled and
knowledgeable in the use of BIM technologies. However, to ensure successful integration,
collaboration and partnerships with industry professionals and BIM software providers are crucial.

Building Information Modeling (BIM) is a rapidly developing field in the construction industry,
and Kazakhstan is not an exception. According to the report published by the Kazakhstan BIM
Association [21], the implementation of BIM in the country is still in the early stages. However, the
construction industry in Kazakhstan is gradually adopting BIM technologies due to its numerous
benefits.

The Kazakh government has shown support for the implementation of BIM by introducing a
law that requires the use of BIM in public construction projects starting in 2021 [21]. This move is
expected to encourage more companies to adopt BIM and improve the quality of construction projects
in the country.

Lack of
qualified
experts

/ Expensive software \
Poor awareness that BIM
industry could be beneficial
Lack of quality education about BIM in
the universities

Diagram 1 — Obstacles that Kazakhstan faces in terms of integration of BIM industry

Despite the government's efforts, the adoption of BIM in Kazakhstan is still facing some
challenges. One of the major challenges is the lack of awareness and education about BIM among
industry professionals and stakeholders [21]. There is a need for more training programs and
workshops to help raise awareness and educate stakeholders about the benefits and use of BIM in the
construction industry.

Another challenge is the high cost of BIM software and hardware, which can be a barrier for
smaller companies and individuals [20]. However, the increasing demand for BIM in the industry is
expected to drive down the cost of BIM software and hardware over time.

Results and its discussion. One potential solution to integrating a design agency into
Kazakhstan universities to promote students' knowledge in the BIM industry is by creating a project
agency that will function based on the university. This project agency can be formed in collaboration
with the industry partners, as they can provide the necessary resources and expertise to the agency.
The agency can fulfill university design orders and involve students to work on them, providing them
with practical experience in the field of BIM.

The agency can also include BIM disciplines into the university curriculum, ensuring that
students have access to the latest BIM tools and technologies. This can be done by creating three
levels for students depending on their current level of expertise in BIM. The first level can be an
introduction to BIM, while the second level can focus on advanced BIM applications. The third level
can be a capstone project, where students can apply their knowledge to real-world problems.
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Blm
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Project Work

Diagram 2 — Three possible steps for students in developing their skills of BIM

To ensure effective learning, the educational material can be taught by designers who have
practical experience in BIM. These designers can provide students with relevant examples and case
studies, enabling them to understand the practical applications of BIM in the industry.

This solution can promote students' knowledge in the BIM industry and prepare them for their
future careers. The project agency structure will allow students to work on real-world projects and
gain practical experience, while the inclusion of BIM disciplines in the university curriculum can
provide students with essential knowledge and skills. Collaborating with industry partners and
involving experienced designers can ensure that the educational material is relevant and up-to-date
with industry standards.
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TYWUIH

byn fputbIMM Makama FAMapatTapiIsl aKmapaTThIK MOJeNbley TexHojorusmapeiH (BIM)
YHHUBEpCUTET OarmapliaManapblHa €HTi3y[l 3epTTeii xoHe xoHe BIM Oarmapmamanblk KaMTaMachi3
€Ty cajla MaMaH/AapbIMEH BIHTBIMAKTAaCTBIK IIEH CEPIKTECTIKTIH MaHbI3ABUIBIFBIH KepceTeni. Makanana
BIM TexHOMOTHsIIapBIH YHUBEPCUTET OardapiiaMaliapblHa EHTI3YAIH €H JKaKChl TaKiprOenepiHiy
MBICAIJAPBl KENTIPIIreH XOHE CTYIEHTTEP, OKBITYIIBLIAP KYpaMbl OCHI calla HMHTETpalUsIChIHAH
alaThlH apTHIKIIBUIBIKTAPBI 3epTTeHai. Makanama KeNTIpUIreH BIKTUMa IIeHnMIepain Oipi-
YHHUBEPCUTETTIH 0a3achlH/a )KYMBIC iCTEeH allaThlH, YHUBEPCUTETTIH JU3aiH TallChIPBICTAPBIH OphIHAAN
anaThlH JKoHE cTyAeHTTepai BIM-re mpakTHKanblk ToxKipuOe Oepe OTHIPHII, HAKTHI jkobanapra Tapra
anaTelH JKoOanay areHTTiriH Kypy. byr memim BIM wHAyCTpUMSsCBIHIAFBI CTYACHTTEPIIH OLTIMIH
KEHEeHTyre jxoHe oylappl OoJlallak MaHcanka JadblHAayFa bIKHal eTyli MyMmKiH, an BIM monnepin
YHUBEPCUTETTIH OKy OafrmapiaMachlHa KOCY CTYyJIEHTTepre KaKeTTi OuTiM MeH JaFrapuIapiabl
KaMTaMachel3 eTe anaapl. Tyractail anranga, Makana BIM TexHOJIOTHsUIapblH YHHUBEPCHTET
OarapiamanapbiHa OipiKTIpYIiH MaHBI3ABUIBIFBEIH KOPCETEl JKOHE YHUBEPCUTETTEPAl O3/IEPiHiH OKY
JKOCTIapJIapbIHa OCBIHIA MHTErpalMsHbl KapacThIpyFa IIaKbIpaabl, OUTKEHI OYI CTyIEHTTEPAIH OKY
HOTWXeJepiH kakcapTbin, onapabl AEC MHIYCTpUSCHIHBIH TalanTapblHa JalbIHAANW alajibl.

AJITBIC
byn xapusimaneiM  Erasmust+ ACeSYRI «Kommbrotepnik FeUIBIMZAD — cajlachIHOAFbI
JOKTOpAHTTap MEH jKac 3epTTeyIIiJiepre apHalfaH O3bIK OPTaJbIKY KO0AChIH iCKe achlpy HOTHIKECI,
Tipkey HeMmipi 610166-EPP-1-2019-1-SK-EPPKA2-CBHE-JP.

O0X 004.896
FTAXP 28.23.29

BekenoBa A.C., TeXHHMKa FRUTBIMBIHBIH Maructpi, https://orcid.org/0000-0002 -2010-1488

«Komurip xan areingarsl bateic Kazakcran arpapnbik-rexaukansik yausepeuteTi» KeAK, XKonrip xan
kermeci, 51, Opai k., 090009, Kazakcran, inabat.77@mail.ru

BekenoBa C.C., TexHUKA FBUIBIMBIHBIH MarucTpi, https://orcid.org/0000-0001-7707-5623

«Konrip xan areiHgarsl bateic Kazakcran arpapiblk — TexHHKalblK yHHBepcuTeTi» KeAK, Opan
kasnacsl, JKoHrip xan 51, Kazakcran, sandu79@mail.ru

37


https://doi.org/10.1108/JEDT-06-2020-0181
https://www.buildingsmart.org/wp-content/uploads/2019/11/BIM-implementation-in-Kazakhstan_EN.pdf
https://www.buildingsmart.org/wp-content/uploads/2019/11/BIM-implementation-in-Kazakhstan_EN.pdf
https://orcid.org/0000-0002%20-2010-
https://orcid.org/0000-0002%20-2010-
mailto:inabat.77@mail.ru
https://orcid.org/0000-0001-7707-5623
mailto:sandu79@mail.ru

