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Abstract 

This article examines digital technologies used for monitoring and managing construction projects. Key tools 

are studied, such as project management systems (BIM, ERP), the Internet of Things (IoT), Geographic Infor-

mation Systems (GIS), as well as the application of big data analytics and artificial intelligence (AI). The article 

explores methods and approaches that enhance accuracy, safety, and efficiency in construction through the imple-

mentation of digital solutions. It also examines the advantages and challenges of integrating digital technologies 

into construction practices, including reduced project completion times, and cost savings. 
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Introduction 

Construction is one of the fastest-growing indus-

tries, as this sector actively incorporates various inno-

vative tools. One of the most significant changes is the 

use of digital technologies for monitoring and manag-

ing construction projects. The introduction of such 

methods substantially increases the efficiency, safety, 

and quality of construction work. It also contributes to 

reducing costs and project completion times. The digit-

ization of construction covers varied aspects, from de-

sign and planning to the control of construction work 

execution. 

The main digital technologies used in construction 

include project management systems, the Internet of 

Things (IoT), geographic information systems (GIS), as 

well as big data analytics and artificial intelligence (AI) 

tools. These project management systems help organize 

work efficiently and track construction progress, since 

they create a digital model of the project and provide 

access to it for all participants. The IoT technology al-

lows for the integration of sensors that monitor the 

physical condition of structures, while big data analyt-

ics helps predict and prevent potential risks. 

Another important aspect is the use of cloud plat-

forms for data storage and sharing. It increases mana-

gerial processes and establishes maximum transpar-

ency at all stages of construction project implementa-

tion. The introduction of AI and machine learning (ML) 

into construction processes opens new opportunities for 

automating and optimizing workflows. These technol-

ogies considerably reduce the human factor and im-

prove the accuracy of forecasting and planning. The 

aim of this study is to analyze the application of digital 

technologies for monitoring and managing construction 

projects, as well as to assess their impact on the effi-

ciency and safety of construction. 

Main part. Key digital technologies in con-

struction monitoring 

The advancement of digital technologies signifi-

cantly transforms construction monitoring processes. It 

offers greater efficiency, safety, and precision in man-

aging construction projects. Digital tools are increas-

ingly being adopted to monitor various construction pa-

rameters, from structural integrity and environmental 

conditions to project timelines and cost management. 

Research on construction supervision and quality con-

trol in prefabricated construction demonstrates that the 

application of digital technologies results in a high 

compliance rate, reaching 95.7% [1]. 

The implementation of Building Information 

Modeling (BIM) is one of the most significant innova-

tions in modern construction. It is a digital representa-

tion of a building's physical and functional characteris-

tics. This tool enables the creation of comprehensive 

3D models of structures and systems [2]. Models serve 

as a shared knowledge resource for all stakeholders in-

volved in the project. This can include architects, engi-

neers, contractors, and clients, and allow them to work 

collaboratively throughout the entire lifecycle of a pro-

ject. 

This method improves the precision of construc-

tion plans and facilitates the monitoring of the project's 

progress. It allows for the tracking of construction turn-

ing points, resource allocation, and cost management. 

This helps in locating potential issues early in the pro-

cess and prevents costly delays, and optimizes the over-

all construction process. Various BIM models can inte-

grate data from IoT sensors. It allows for real-time 

monitoring of a building’s structural performance dur-

ing construction. 

The IoT has a noteworthy impact in modern con-

struction monitoring, as it supports the integration of 

smart sensors and devices that collect and transmit data 

in real-time. This equipment can monitor a wide range 

of parameters, such as temperature, humidity, vibra-

tion, and load-bearing capacity. It provides specific in-

formation about the building’s structural health. One of 

the most significant benefits of IoT in construction 

monitoring is its ability to detect potential problems be-

fore they grow into serious issues. Sensors can monitor 

the stability of scaffolding, alerting workers to any 

shifts or weaknesses in real-time. These IoT devices 

can track the wear and tear of construction equipment, 

thus preventing breakdowns and ensuring the machin-

ery operates efficiently [3]. This digital approach is 

particularly relevant in the construction sector, as inci-

dents in this field account for one-fifth of all workplace 

accidents (fig. 1). 
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Figure 1. Number of fatal occupational injuries in the U.S. in the period of 2018-2022 [4] 

 

To assemble, analyze, and visualize geographic 

data related to a construction project, GIS are widely 

utilized. This tool integrates spatial data with various 

types of information, such as environmental conditions, 

terrain analysis, and infrastructure details, to help con-

struction teams make informed decisions about site se-

lection, design, and planning. It can also be used to as-

sess environmental impacts. In construction monitor-

ing, GIS provides valuable insights into the progress of 

construction by comparing real-time data with initial 

plans. It helps track the movement of materials and 

workers, monitor construction workflows, and guaran-

tee that safety regulations are being followed on the 

site. 

Big Data analytics is affecting construction mon-

itoring through facilitating the analysis of great 

amounts of data generated throughout the construction 

process. This data can include information from IoT 

sensors, BIM models, financial records, labor reports, 

and environmental data. By examining large datasets, 

construction managers can identify trends, discern in-

efficiencies, and make more informed decisions about 

project execution. The use of Big Data allows for pre-

dictive analytics, which can forecast potential prob-

lems, such as delays or cost overruns, before they oc-

cur. Big Data tools can predict the possibility of delays 

based on various risk factors. These features contain 

weather conditions or material shortages. 

Additionally, AI and ML are progressively being 

applied in construction monitoring to improve action-

planning, optimize processes, and reduce risks. The in-

tegrated AI can analyze data from multiple sources, 

such as IoT sensors, BIM models, and project manage-

ment systems, to identify patterns and provide actiona-

ble insights. Various ML algorithms, alternatively, can 

continuously learn from the data and adapt to changing 

conditions. This feature makes them helpful for moni-

toring and predicting various aspects of construction 

projects. The AI technologies can be used to forecast 

the completion time of a project based on real-time data 

and historical courses. It can also be applied to identify 

possible safety hazards by analyzing data from sensors 

and cameras placed on-site. Models of ML can locate 

anomalies or deviations from planned schedules and 

workflows. 

Drones and remote sensing technologies have 

become important tools in construction monitoring, al-

lowing for aerial surveillance and data collection in ar-

eas that are difficult to access or hazardous. Drones are 

equipped with cameras and sensors and can capture 

high-resolution images and video, which can be used to 

create detailed maps and models of construction sites. 

These technologies are especially useful for surveying 

large areas, monitoring progress, and assessing the con-

dition of structures. Experts can also use drones to mon-

itor work safety by providing real-time footage of the 

site, helping project managers identify potential haz-

ards or safety violations. Remote sensing technologies, 

such as LiDAR (Light Detection and Ranging), can cre-

ate precise 3D models of the terrain. 

Listed technologies can be used to track the pro-

gress of construction, verify the authenticity of materi-

als, and make certain that all experts have access to ac-

curate and most recent information. This level of lucid-

ity helps reduce risks, improve efficacy, and enhance 

trust among project participants. 

Managing construction projects using digital 

technologies 

Digitalization brings revolutionary changes to the 

management of construction projects. Modern compa-

nies increasingly rely on digital tools to optimize work-

flows, improve efficiency and transparency. Some of 

the most significant advancements in this area are pro-

ject management systems, such as BIM and ERP (En-

terprise Resource Planning), as well as cloud platforms. 

Project management systems such EPR play a cen-

tral role in organizing and controlling construction pro-

cesses. These systems allow for the integration of vari-

ous aspects of a project. It varies from planning and de-

sign to resource management and work execution. They 

provide project participants, including builders, archi-

tects, contractors, and clients, with access to a unified 

data platform, significantly enhancing coordination and 

efficiency. 

Different ERP systems streamline and combine all 

business procedures linked to construction project man-

agement. Modules for financial management, procure-

ment, personnel, and monitoring job performance are 

included. These systems make accounting, analysis, 
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and reporting easier, increasing transparency and de-

creasing the chances of human mistakes. Construction 

firms can enhance project efficiency, monitor budgets 

and deadlines, and enhance communication between 

departments. BIM enables in-depth modeling of con-

struction procedures, simplifying the ability to predict 

costs, project durations, and reducing mistakes and re-

source wastage. 

Modern construction projects often require the 

participation of numerous parties, including architects, 

engineers, contractors, and clients, making effective 

communication and information exchange crucial. 

Cloud platforms becomes a key tool for improving 

collaboration in construction with their ability to pro-

vide a centralized data repository and real-time access 

to project information [5]. Cloud technologies allow all 

project participants, regardless of their location, to 

work with a single digital model and most recent data 

about the progress of construction, fostering fast infor-

mation exchange and decision-making. Cloud plat-

forms enable immediate updates to project documents, 

making the latest changes available to everyone in-

volved, thus reducing the time required for approvals 

and corrections. 

Cloud platforms also establish a high level of data 

security. They provide centralized storage for project 

documentation and support data recovery in the event 

of unforeseen circumstances, such as data loss or sys-

tem failure. This significantly reduces the risk of losing 

important documents and increases overall project con-

trol. 

Digital technologies are transforming construction 

project management by enhancing efficiency, accu-

racy, and collaboration across various project 

stages [6]. However, their application also presents 

challenges, involving cost, technical complexity, and 

the need for skilled personnel. Table 1 summarizes the 

key advantages and challenges associated with the use 

of digital technologies in this field. 

Table 1.  

Advantages and challenges of using digital technologies in construction project management [7, 8] 

Advantages Challenges 

Improved precision in all stages. High costs: significant investment required. 

Better transparency: Enhanced visibility of project 

data. 

Skill gaps: Need for trained personnel. 

Improved collaboration: easier communication and 

coordination. 

Data security: risk of cyber threats. 

Optimized resource use: AI and ML improve schedul-

ing and logistics. 

Resistance to change: employees may be reluctant to 

adopt new tools. 

Faster decisions: real-time data speeds up decision-

making. 

System integration: challenges in integrating new tech 

with existing systems. 

Risk reduction: early detection of potential issues. Maintenance: continuous updates and support needed. 

Digital technologies can significantly improve the 

management of construction projects. The successful 

integration of these technologies also requires over-

coming several technological and organizational barri-

ers, which calls for a comprehensive approach to their 

implementation in the construction industry. 

Conclusion 

The integration of digital technologies in construc-

tion project management and monitoring offers sub-

stantial benefits. This can include enhanced accuracy, 

improved safety, and increased efficiency. Technolo-

gies such as BIM, IoT, GIS, and AI provide tools that 

enable real-time monitoring, predictive analysis, and 

effective collaboration among project stakeholders. De-

spite the challenges of high initial costs, data security 

concerns, and the need for trained professionals, the ad-

vantages of embracing these technologies are undenia-

ble. In the future, construction projects will become in-

creasingly complex, and digital tools will play an im-

portant role in minimizing risks, optimizing resources, 

and supporting sustainable development in the indus-

try. 
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