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ABSTRACT 

The construction industry is an essential pillar of global development, requiring effective management and the integration of 

advanced technologies to meet growing demands for high-quality, sustainable structures. This paper explores the significant aspects 

of building construction management, focusing on the application of modern technologies and quality assurance practices that 

enhance project outcomes. It examines the role of construction management techniques such as project planning, coordination, and 

resource management in ensuring timely and cost-effective project completion. Furthermore, the paper delves into cutting-edge 

technologies like Building Information Modeling (BIM), prefabrication, and automation, which improve construction efficiency 

and precision. The role of quality assurance, including Total Quality Management (TQM) and Lean Construction principles, is also 

explored to highlight how these practices mitigate risks and ensure high standards. Through case studies, the paper illustrates the 

impact of technology and quality management on project success and provides recommendations for further advancements in the 

field. 

INTRODUCTION 

1.1 Background of the Study 

Building construction is a complex and multifaceted process that involves the planning, design, and execution 

of structures ranging from residential buildings to large-scale commercial complexes. The construction 

industry has long been a critical driver of economic growth, providing the infrastructure necessary for both 

public and private sector development. In recent decades, the industry has witnessed rapid advancements in 

construction management practices and the adoption of innovative technologies. These developments have 

revolutionized the way construction projects are managed, executed, and delivered, allowing for greater 

efficiency, quality, and sustainability. 

 

Historically, construction management focused on basic project oversight—ensuring that projects were 

completed within the allocated budget and timeframe. The primary concerns were cost control, meeting 

deadlines, and coordinating the efforts of various teams involved in the construction process. However, as 

projects grew in scale and complexity, so did the need for more sophisticated management approaches that 

could address issues such as resource allocation, risk management, and quality assurance. The shift from 
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traditional construction practices to more organized and technology-driven systems marked a new era in the 

building construction industry. 

The integration of technology in construction has emerged as a game-changer in the past few decades. 

Advancements such as Building Information Modeling (BIM), project management software, and automated 

construction tools have brought about profound changes in how projects are planned, executed, and 

monitored. BIM, in particular, has become a cornerstone of modern construction, offering a digital 

representation of a building’s physical and functional characteristics. It allows for detailed 3D modeling of 

building components, facilitating better coordination and collaboration among architects, engineers, and 

contractors. Through BIM, construction teams can identify potential design and construction conflicts early 

in the process, preventing costly rework and reducing delays. 

 

Beyond BIM, the application of emerging technologies such as drones, artificial intelligence (AI), and robotics 

has introduced new ways to improve efficiency, accuracy, and safety. Drones, for instance, are used for site 

surveying and inspections, enabling real-time data collection and monitoring of construction progress. AI 

algorithms are capable of analyzing large datasets to predict project timelines, optimize resources, and identify 

areas for improvement. Robotics, including automated construction machines and 3D printers, is helping to 

reduce manual labor, accelerate construction timelines, and improve precision. 

While the technological evolution of construction management has been groundbreaking, it is also important 

to recognize the pivotal role of quality management in the construction process. Ensuring the quality of a 

construction project is essential not only for meeting regulatory standards but also for ensuring the longevity 

and safety of the building. Poor quality control can lead to significant issues such as structural defects, safety 

hazards, and costly repairs. Quality management in construction involves the application of systematic 

processes to ensure that every phase of construction— from material selection to installation practices—meets 

the established standards. 

 

The introduction of Total Quality Management (TQM) and Six Sigma principles into the construction industry 

has further emphasized the importance of quality control. These methodologies focus on continuous 

improvement, defect prevention, and data-driven decision-making. In construction, this means performing 

regular quality checks, inspections, and tests at various stages of the project, from design through to post-

construction. Quality management systems also require effective communication and collaboration among all 

stakeholders, ensuring that every team member understands and adheres to the project’s quality standards. 

In addition to technological advancements and quality management, sustainability has become a growing 

concern in the construction industry. As the global population continues to increase and the effects of climate 

change become more pronounced, there is an increasing demand for buildings that are environmentally 

sustainable, energy-efficient, and resource-conscious. Green building technologies, such as energy-efficient 

systems, sustainable building materials, and waste reduction techniques, are increasingly being integrated into 

construction projects to meet the growing demand for sustainable infrastructure. 
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As the construction industry moves forward, the challenge lies in successfully integra ting technology, 

effective construction management practices, and rigorous quality control systems. While technological 

innovations promise greater efficiency and cost savings, they also require proper training, adaptation, and 

integration into existing management frameworks. Quality management, on the other hand, ensures that these 

technologies and management systems are used effectively to deliver a final product that meets the highest 

standards of safety, functionality, and durability. 

 

In conclusion, the background of building construction management highlights a critical evolution in the 

industry, driven by technological advancements and a focus on quality. The next step for the industry lies in 

leveraging these innovations while ensuring that construction practices maintain high standards of safety, 

quality, and sustainability. This study aims to explore how the integration of technology and quality 

management practices in construction management can enhance project outcomes and address the challenges 

faced by the modern construction industry. 

 

1.2 Problem Statement 

“Building Construction Management and Technology & Quality” 

1.3 Objectives of the Study 

1. To explore the role of advanced construction management practices in improving the efficiency and 

quality of building projects. 

2. To analyze the impact of emerging technologies, such as Building Information Modeling (BIM), AI, 

and robotics, on construction project management. 

3. To evaluate the importance of quality management systems in ensuring that construction projects meet 

regulatory standards and client expectations. 

4. To investigate the integration of sustainability practices in construction and their effect on project 

outcomes, cost, and resource management. 

5. To identify key challenges and best practices in implementing technology and quality assurance 

systems in construction projects. 

1.4 Scope of the Study 

The scope of this study encompasses the exploration of how modern construction management practices, 

technology, and quality assurance systems influence the efficiency, cost-effectiveness, and quality of building 

projects. The research focuses on both residential and commercial construction projects to provide a 

comprehensive understanding of the integration of technology and quality management across different 

sectors within the construction industry. 
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This study will examine the role of advanced construction management tools, including Building Information 

Modeling (BIM), automated construction machinery, and project management software. The application of  

these technologies in real-world construction projects will be analyzed, focusing on their impact on project 

planning, coordination, risk management, and resource allocation. 

The quality management aspect of the study will investigate the systems and practices employed in 

construction projects to ensure that standards are met and maintained throughout the project lifecycle. This 

includes exploring the implementation of Total Quality Management (TQM) principles, Six Sigma methods, 

and other industry-specific quality control strategies that focus on defect prevention and continuous 

improvement. 

Furthermore, the study will address the growing importance of sustainability in modern construction. The 

integration of green building technologies, energy-efficient systems, and environmentally sustainable 

materials will be assessed in terms of their impact on project costs, time, and environmental outcomes.  

Finally, this research will also focus on identifying the challenges faced by construction managers and teams 

when incorporating new technologies and quality systems into their workflow. By highlighting these 

challenges, the study will provide insights into the best practices and strategies that can facilitate the successful 

integration of these innovations in construction management. 

LITERATURE REVIEW 

The construction industry is undergoing significant changes due to the integration of emerging technologies, 

advanced construction management practices, and a growing focus on quality control and sustainability. This 

chapter provides a detailed review of key studies that address construction productivity, Building Information 

Modeling (BIM), quality management, safety, robotics, and Artificial Intelligence (AI) in construction. These 

studies highlight the influence of these advancements on the efficiency, cost-effectiveness, and quality of 

construction projects. 

1. Arditi, D., & Choudhury, I. (2018). Construction productivity: An overview of current trends and 

emerging technologies.  

Arditi and Choudhury (2018) focus on the evolving construction productivity trends and how emerging 

technologies are reshaping the industry. The study emphasizes that construction productivity has historically 

lagged behind other sectors, but new technologies such as robotics, automation, and data analytics are driving 

improvements. The authors also highlight the integration of mobile technology, real-time data collection, and 

cloud computing, which allow project managers to make informed decisions faster and optimize project 

outcomes. These technological advancements enable better tracking of labor and material usage, contributing 

to reduced project costs and timeframes. The study serves as a foundational piece for understanding how 

technology can enhance productivity in construction (Arditi & Choudhury, 2018). 
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2. Eastman, C., Teicholz, P., Sacks, R., & Liston, K. (2018). BIM Handbook: A guide to building 

information modeling for owners, managers, designers, engineers, and contractors (3rd ed.).   

Eastman et al. (2018) provide a comprehensive guide to Building Information Modeling (BIM), a technology 

that has revolutionized construction project management. BIM allows for the creation of digital models that 

integrate design, construction, and operational data. The authors argue that BIM significantly improves 

coordination among all project stakeholders, reduces errors, and enhances the overall quality of the 

construction process. By enabling precise planning and visualization, BIM helps in identifying design issues 

before construction begins, thus saving time and reducing costs. The third edition of the BIM Handbook 

provides updated methodologies for utilizing BIM in various stages of a project, from conceptual design to 

facility management, underlining its importance in modern construction management. 

3. Griffith, A., & Watson, L. (2019). Quality management in construction projects: A comprehensive 

guide to techniques and tools.  

Griffith and Watson (2019) examine quality management techniques and tools used in construction projects. 

They emphasize that quality management is not only about compliance with standards but also involves 

continuous improvement practices like Total Quality Management (TQM) and Six Sigma. The authors argue 

that an effective quality management system ensures that all aspects of the project—such as design, material 

selection, and construction practices—are consistent with established quality standards. They highlight the 

significance of regular inspections, material testing, and worker training as key components in ensuring 

quality outcomes. This study underscores the critical role of quality assurance processes in avoiding defects 

and ensuring that the final product meets client expectations (Griffith & Watson, 2019). 

4. Khalil, T., & Anwar, S. (2020). Technology-driven construction management: The future of project 

delivery.  

Khalil and Anwar (2020) discuss the impact of technology-driven construction management on project 

delivery. Their study focuses on how digital tools and automation are shaping the future of construction. 

Technologies such as project management software, AI, and robotics are improving construction schedules, 

reducing human error, and enhancing resource management. The authors point out that these technologies 

allow for better risk management and decision-making, ensuring that projects are delivered on time and within 

budget. They predict that the future of construction will increasingly depend on these technologies to 

streamline operations, minimize delays, and improve overall project outcomes (Khalil & Anwar, 2020). 

5. Kassem, M., & O’Donnell, J. (2021). The evolution of BIM in construction project management: 

Impact on cost, time, and quality.  

Kassem and O’Donnell (2021) explore the evolution of BIM and its impact on construction project 

management. Their study highlights how BIM has advanced from a tool used primarily for design to a 

comprehensive platform that integrates all aspects of project management, including cost estimation, 

scheduling, and quality control. They argue that BIM’s ability to provide real-time data allows for better 

project monitoring, reducing the likelihood of delays and cost overruns. The authors also point out that BIM’s 
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integration with other technologies like AI and IoT (Internet of Things) has further enhanced its ability to 

optimize construction processes, ensuring that projects are not only on time but also of the highest quality 

(Kassem & O’Donnell, 2021). 

6. Nassar, A., & Torky, H. (2020). Quality management in construction: Principles and applications in 

real-world scenarios.  

Nassar and Torky (2020) delve into the principles and applications of quality management in construction. 

They discuss various frameworks such as Lean Construction and Six Sigma, which focus on minimizing waste 

and improving quality through continuous feedback and process improvements. The authors emphasize the 

importance of stakeholder collaboration and effective communication in maintaining high-quality standards. 

They also explore how quality management is applied in real-world construction projects, demonstrating how 

these methodologies can be adapted to diverse project types and sizes. Their research illustrates the critical 

link between quality management practices and project success (Nassar & Torky, 2020). 

7. Sacks, R., & Pikas, E. (2020). Construction safety and technology: Improving construction site safety 

with innovations.  

Sacks and Pikas (2020) explore the intersection of construction safety and technology. Their study examines 

how innovations such as wearables, drones, and AI-based safety management systems are transforming safety 

practices on construction sites. They highlight the role of these technologies in monitoring site conditions in 

real time, identifying potential hazards, and preventing accidents. By providing project managers with 

actionable data on site conditions, these technologies can reduce the occurrence of safety incidents and 

improve worker wellbeing. The authors argue that the adoption of these safety technologies is essential for 

creating safer work environments in the construction industry (Sacks & Pikas, 2020). 

8. Sutherland, D., & Williams, M. (2017). Sustainability in construction: The growing role of green 

technologies in construction management.  

Sutherland and Williams (2017) address the growing emphasis on sustainability in the construction industry. 

They discuss how green technologies, such as energy-efficient systems, sustainable materials, and waste 

reduction strategies, are being integrated into construction projects to minimize environmental impact. The 

authors argue that sustainability in construction is no longer optional but a critical requirement, driven by 

regulatory changes and client demand for eco-friendly buildings. Their study examines the benefits of 

sustainable construction practices in terms of long-term cost savings, environmental preservation, and societal 

impact (Sutherland & Williams, 2017). 

9. Zadeh, F., & Ranjbaran, M. (2021). Robotic and automated construction techniques: Emerging 

trends and their impact on quality assurance in construction.  

Zadeh and Ranjbaran (2021) explore the emerging trends in robotic and automated construction techniques. 

Their research highlights the role of robotics in tasks such as bricklaying, concrete pouring, and 3D printing 

of building components. The authors discuss how these technologies are not only improving the speed and 
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precision of construction but also enhancing quality assurance by minimizing human error. The use of 

automation ensures that construction tasks are completed to a higher standard and with greater consistency, 

which is crucial for maintaining high-quality outcomes in large-scale projects (Zadeh & Ranjbaran, 2021). 

10. Zhang, S., & Zhang, X. (2020). The role of Artificial Intelligence in construction project 

management: Enhancing decision-making and risk management.  

Zhang and Zhang (2020) investigate the role of Artificial Intelligence (AI) in construction project 

management. They discuss how AI algorithms are used to predict project timelines, assess risks, and optimize 

resource allocation. The authors emphasize that AI can analyze vast amounts of data to identify patterns and 

provide actionable insights, enabling project managers to make informed decisions. They argue that AI’s 

ability to enhance decision-making and mitigate risks is a key factor in improving the efficiency and quality 

of construction projects (Zhang & Zhang, 2020). 

RESEARCH METHODOLOGY 

This section outlines the research methodology employed to investigate the impact of technology and quality 

management systems on building construction management. It details the research design, data collection 

methods, analysis techniques, and tools used to explore the integration of technological advancements in 

construction projects, focusing on their effect on productivity, cost, quality, and sustainability. The 

methodology is structured to provide a clear, systematic approach for gathering and analyzing data to address 

the research objectives. 

1. Research Design 

The research adopts a mixed-methods approach, combining both qualitative and quantitative techniques to 

gain a comprehensive understanding of the subject. The quantitative aspect involves the collection of 

numerical data through surveys and case studies, while the qualitative component includes in-depth interviews 

and content analysis. This combination allows for a robust exploration of how technology and quality 

management influence construction outcomes, facilitating a nuanced understanding of the challenges and 

opportunities in the field. 

The study is designed to be exploratory, with the aim of gaining insights into the practices currently used in 

the industry and assessing how technological innovations and quality management techniques are applied in 

real-world construction projects. This design is appropriate for examining new trends and identifying patterns 

in the application of modern technologies in construction management. 

2. Data Collection Methods 

Data collection for this study is divided into two primary methods: surveys and case studies, complemented 

by interviews with industry experts. 
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 Surveys: A structured survey will be distributed to a sample of construction managers, project 

engineers, and quality control officers in the construction industry. The survey will gather quantitative 

data on the technologies currently being used, the frequency of their application, and their perceived 

impact on project performance. It will also collect data on quality management practices such as the 

implementation of Total Quality Management (TQM), Six Sigma, and Lean Construction methods. 

The survey will be designed using a Likert scale to measure the extent to which various technologies and 

quality practices contribute to improved construction outcomes. Respondents will be asked to rate statements 

on a scale from 1 (strongly disagree) to 5 (strongly agree), allowing for statistical analysis of the data to 

identify trends and correlations. 

 Case Studies: The study will include detailed case studies of completed construction projects where 

advanced technologies such as Building Information Modeling (BIM), drones, AI, and robotics were 

applied. These case studies will provide context-specific insights into the real-world challenges and 

benefits of using technology and quality management systems in construction. The case studies will 

be selected to cover a range of project types, including residential, commercial, and infrastructure 

projects, to offer a broader understanding of the impact of these practices across different sectors.  

Data for the case studies will be collected through project reports, interviews with project managers and team 

members, and direct observations of construction sites where these technologies have been implemented. The 

focus will be on understanding how these innovations were integrated into project workflows, their impact on 

time, cost, quality, and safety, and the lessons learned from their use. 

 Interviews: Semi-structured interviews will be conducted with construction industry professionals, 

including project managers, engineers, and experts in construction technologies and quality 

management. The interviews will provide qualitative insights into the practical challenges and 

experiences of implementing advanced technologies in construction projects. These interviews will 

allow for a deeper understanding of how technology and quality management practices interact and 

contribute to project success. Interviews will be transcribed and analyzed thematically to identify 

common trends and insights. 

3. Sampling Technique 

The sampling technique for the survey will be stratified random sampling, ensuring that participants come 

from different types of construction projects and regions. This method helps achieve a diverse sample and 

ensures that the findings are representative of the industry as a whole. The target population for the survey 

will include construction managers, engineers, and quality control professionals working in both large and 

small-scale construction firms. 
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For the case studies, purposive sampling will be used to select projects that have implemented advanced 

construction technologies and quality management systems. These projects will be chosen based on their 

relevance to the research objectives and their willingness to provide data for the study. The case studies will 

be selected to represent a variety of construction sectors, ensuring a comprehensive examination of the impact 

of technology and quality management. 

4. Data Analysis Techniques 

The data analysis process will combine both statistical analysis and thematic analysis to interpret the 

quantitative and qualitative data. 

 Quantitative Data Analysis: The survey data will be analyzed using statistical software such as SPSS 

or Excel. Descriptive statistics will be used to summarize the data, including the mean, median, and 

standard deviation for each variable. Additionally, inferential statistical methods, such as correlation 

analysis and regression analysis, will be employed to examine the relationships between the use of 

technology, quality management practices, and construction project outcomes. This will help identify 

which factors have the most significant impact on productivity, cost efficiency, and quality in 

construction projects. 

 Qualitative Data Analysis: The interview transcripts and case study data will be analyzed using 

thematic analysis. This method involves identifying and interpreting patterns or themes in the data 

related to the research questions. Thematic coding will be used to categorize the data into relevant 

themes, such as the challenges of implementing technology, the effectiveness of quality management 

practices, and the perceived benefits of technological advancements. The qualitative data will provide 

contextual insights into the real-world experiences of construction professionals, helping to explain 

the quantitative findings and offering a more in-depth understanding of the research topic. 

DATA ANALYSIS AND INTERPRETATION 

This section presents the analysis of the collected data from surveys, case studies, and interviews to explore 

the impact of advanced technologies and quality management systems on construction management. The 

findings from the data are organized into tables for clarity, followed by an interpretation that identifies 

patterns, correlations, and key insights. 

1. Survey Data Analysis 

The survey was conducted with 150 construction professionals, including project managers, engineers, and 

quality control officers. The aim was to gather insights on the use of technology, quality management 

practices, and their impact on construction project performance. The responses were recorded using a Likert 

scale, with ratings ranging from 1 (strongly disagree) to 5 (strongly agree). Below is a summary table that 
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presents the mean ratings for key survey questions related to technology adoption and quality management 

practices. 

Technology/Quality Practice Mean 

Rating 

Standard 

Deviation 

Impact on Project Performance 

Adoption of BIM in Construction 4.3 0.8 Positive impact on coordination and 

reduced errors 

Use of AI for Risk Management 4.1 0.7 Significant reduction in project 

delays and cost overruns 

Implementation of Total Quality 

Management (TQM) 

4.5 0.9 High impact on meeting project 

specifications and standards 

Use of Robotics for Labor-intensive 

Tasks 

3.8 1.0 Increased efficiency and accuracy in 

execution 

Utilization of Drones for Site 

Monitoring 

3.9 0.8 Improved site inspection accuracy 

and real-time monitoring 

Application of Sustainable 

Construction Practices 

4.2 0.6 Reduced environmental impact and 

enhanced resource management 

 

Interpretation: 

From the table, it can be observed that Total Quality Management (TQM) had the highest mean rating (4.5), 

indicating that construction professionals perceive quality management systems as highly beneficial in 

maintaining project standards and ensuring successful project completion. The adoption of BIM (mean rating: 

4.3) also shows a strong positive impact, particularly in improving coordination among stakeholders and 

reducing errors. AI in risk management (mean rating: 4.1) and the use of robotics (mean rating: 3.8) were also 

seen as effective tools in managing construction projects, with AI offering significant improvements in 

managing project timelines and costs. 

4.3 4.1 4.5 3.8 3.9 4.2
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Although the use of drones for site monitoring (mean rating: 3.9) and robotics for labor-intensive tasks (mean 

rating: 3.8) received somewhat lower ratings compared to BIM and TQM, they still show a favorable impact, 

particularly in improving efficiency and accuracy on-site. Sustainable construction practices (mean rating: 

4.2) were also highly rated, indicating a growing recognition of the importance of environmental  

considerations in modern construction projects. 

2. Case Study Analysis 

Case studies from three completed construction projects were analyzed to assess the real-world application of 

the technologies and quality management practices discussed in the survey. Below is a table summarizing key 

findings from these case studies. 

Project Technology 

Applied 

Outcome Impact 

on Cost 

Impact 

on Time 

Impact on Quality 

Residential 

Building Project 

BIM, Robotics, 

Drones 

Efficient project 

management, error 

reduction 

-12% -15% Improved structural 

quality and fewer 

defects 

Commercial 

Complex Project 

BIM, AI for risk 

management, 

TQM 

Reduced errors, 

streamlined 

communication 

-8% -10% High customer 

satisfaction, quality 

met specifications 

Infrastructure 

Project (Bridge) 

Robotics, 

Drones, 

Sustainable 

Practices 

Increased speed of 

construction, real-

time monitoring 

-10% -20% Enhanced 

durability and 

sustainability 

Interpretation: 

The case studies highlight the positive impact of technology and quality management systems on both the 

cost, time, and quality of construction projects. In the residential building project, the integration of BIM, 

robotics, and drones resulted in a 12% reduction in cost and a 15% reduction in time, with significant 

improvements in structural quality and fewer defects. This case study underscores the effectiveness of these 

technologies in streamlining project management and reducing construction errors. 

For the commercial complex project, the use of BIM, AI for risk management, and TQM led to an 8% 

reduction in costs and a 10% reduction in time. The project met all quality specifications and had high 

customer satisfaction, demonstrating that combining technology with quality management practices results in 

optimal outcomes. 

The infrastructure project (bridge) also showed a significant impact, with robotics, drones, and sustainable 

practices contributing to a 10% reduction in costs and a remarkable 20% reduction in construction time. The 

http://www.ijnrd.org/


                          © 2025 IJNRD | Volume 10, Issue 6 June 2025 | ISSN: 2456-4184 | IJNRD.ORG 
      

IJNRD2506295 International Journal of Novel Research and Development (www.ijnrd.org)  

 
c858 

focus on sustainability improved the durability of the structure, highlighting the importance of green 

technologies in modern construction practices. 

3. Interview Data Analysis 

Semi-structured interviews were conducted with 15 construction industry experts, including project managers, 

engineers, and technology consultants. The following table summarizes key themes that emerged from the 

interviews regarding the challenges and benefits of adopting technology and quality management practices.  

Theme Key Insights 

Challenges in Technology 

Adoption 

High initial costs, lack of skilled personnel, resistance to change in 

traditional construction practices 

Benefits of BIM Improved collaboration, better visualization, fewer design conflicts 

Importance of Quality 

Management 

Ensures project consistency, reduces defects, improves customer 

satisfaction 

Role of AI and Robotics Increased precision, faster construction, enhanced safety 

Sustainability Positive impact on resource management, long-term cost savings, 

compliance with environmental regulations 

Interpretation: 

The interviews revealed that while there are significant benefits to adopting technology and quality 

management practices, there are also challenges. High initial costs and a shortage of skilled personnel were 

frequently cited as barriers to adopting new technologies. However, experts emphasized that the long-term 

benefits, including improved collaboration, fewer design conflicts, and enhanced construction precision, 

outweigh the challenges. The role of AI and robotics was particularly highlighted for their ability to improve 

safety and increase construction speed. 

Experts also strongly advocated for quality management, noting its importance in maintaining consistency 

and reducing defects throughout the project. Sustainability was another key theme, with many professionals 

acknowledging that green building practices lead to better resource management and long-term savings. 

CONCLUSIONS 

The integration of advanced technologies and quality management systems in construction management has 

proven to significantly enhance project outcomes. The study reveals that technologies such as Building 

Information Modeling (BIM), Artificial Intelligence (AI), robotics, and drones contribute to improved 

efficiency, cost reductions, and faster project delivery. The use of BIM, in particular, was found to optimize 

coordination, minimize errors, and streamline communication among project stakeholders. Similarly, the 

application of AI for risk management and robotics for labor-intensive tasks has resulted in improved 

accuracy, safety, and reduced delays in construction projects. 

Quality management practices, including Total Quality Management (TQM) and Lean Construction, were 

found to be essential in maintaining high standards of construction, ensuring that projects met specifications 
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and were completed with minimal defects. The combination of these quality management techniques with 

modern technology also facilitated better project monitoring and risk management, leading to higher customer 

satisfaction and fewer reworks. 

Furthermore, sustainability emerged as a key factor in modern construction practices. The adoption of green 

technologies and sustainable practices not only contributes to environmental conservation but also offers long-

term financial benefits, including energy savings and compliance with regulations. Case studies and expert 

interviews highlighted the positive impact of sustainable construction practices on project durability and 

resource management. 

While challenges such as high initial costs, resistance to change, and a shortage of skilled professionals were 

identified, the overall benefits of these advancements clearly outweigh the obstacles. The study underscores 

the need for continued innovation, training, and adaptation in the construction industry to fully realize the 

potential of technology and quality management practices in delivering efficient, high-quality, and sustainable 

construction projects. 
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