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Functional Mapping of Industry 4.0 Technologies in Construction
Project Management

Tayibe SEYMAN GURAY?!*
ORCID 1: 0000-0001-5692-9669
! Fenerbahce University, Architecture and Design Faculty, Department of Int. Architecture and Env.Des.,
34758, Istanbul, Turkiye.
* e-mail: tayibe.guray@fbu.edu.tr

Abstract

The construction industry is undergoing a significant digital transformation driven by Industry 4.0 technologies.
Characterized by automation, digital connectivity, and data-driven decision-making, Industry 4.0 presents new
opportunities for enhancing construction project management processes. This study aims to examine the
functional alignment of five core technologies BIM, VR/AR, Al, Digital Twins, and loT within key construction
project management domains. Using a literature-based methodology, the study identifies the presence and
application areas of these technologies across four fundamental project management functions: time, cost,
quality and communication. Rather than evaluating the depth of integration, the paper focuses on whether and
how each technology is utilized within these domains. The findings provide a structured understanding of current
trends and potential applications of Industry 4.0 tools in construction project environments, offering guidance for
researchers and practitioners seeking to leverage digital technologies in project planning, execution, and control.

Keywords: Industry 4.0, Construction project management, BIM, Digital technologies, Functional mapping.

Insaat Proje Yonetiminde Endiistri 4.0 Teknolojilerinin Fonksiyonel
Eslemesi

0z

insaat sektérii, Endiistri 4.0 teknolojilerinin yénlendirdigi 6nemli bir dijital déniisiim siirecinden gecmektedir.
Otomasyon, dijital baglanti ve veri odakli karar verme siiregleriyle karakterize edilen Endiistri 4.0, insaat proje
yénetimi uygulamalarini gelistirmek igin yeni firsatlar sunmaktadir. Bu ¢alisma, Yapi Bilgi Modellemesi (BIM),
Sanal ve Artinllmis Gergeklik (VR/AR), Yapay Zeka (Al), Dijital ikizler ve Nesnelerin interneti (loT) olmak iizere bes
temel teknolojinin, insaat proje yénetiminin ana islev alanlariyla olan fonksiyonel iliskisini incelemeyi
amaglamaktadir. Literatiire dayali bir yéntemle, bu teknolojilerin zaman, maliyet, kalite ve iletisim olarak dért
temel proje yénetimi fonksiyonu kapsaminda hangi alanlarda yer aldigi belirlenmistir. Calisma, entegrasyon
derecesinden ziyade teknolojilerin bu alanlarda kullanilip kullanilmadigina odaklanmaktadir. Bulgular, mevcut

egilimleri ve gelecekteki potansiyel uygulamalan yapilandirilmis bicimde ortaya koyarak, dijital teknolojilerin
planlama, yiiriitme ve kontrol siireglerine dahil edilmesi konusunda rehber sunmaktadir.

Anahtar kelimeler: Endiistri 4.0, insaat proje yénetimi, BIM, Dijital teknolojiler, Fonksiyonel esleme.
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