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ABSTRACT  
Construction site safety is the primary focus of this research, which aims to improve it by 
incorporating AI. The study's stated objectives are unclear but it will attempt to evaluate 
how artificial intelligence has altered safety protocols in the notoriously dangerous 
construction sector. Accidents on construction sites continue to occur despite the presence 
of safety regulations. Through predictive analytics, risk assessment, and real-time 
monitoring, AI offers revolutionary possibilities. Through issue analysis, literature review, 
and evaluation of AI applications, this study takes a comprehensive approach. We gathered 
quantitative data on AI inspections powered by drones and qualitative insights from worker 
perceptions. A bright future may lie in safety inspections conducted by AI-powered drones, 
as this study shows how effective and precise these machines can be. In order to successfully 
integrate AI, it is necessary to overcome challenges such as worker resistance and technical 
malfunctions. Research shows that drones powered by artificial intelligence can conduct 
safety inspections with remarkable precision and efficiency, which could lead to a dramatic 
shift in how construction sites approach safety. The study recommends establishing regular 
maintenance protocols, open communication channels, and comprehensive training 
programmes to optimise AI technology and promote a safety culture on construction sites. 
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Introduction 

A major driver of the technological revolution in the construction industry in recent 
years has been artificial intelligence (AI), which has played a role in this paradigm shift. 
Particularly in light of the inherent dangers and risks on construction sites, AI has developed 
into a potent instrument for addressing these issues. It is critical to comprehend the current 
obstacles in this field before exploring the possible effects of AI on safety on construction 
sites (Vrontis et al., 2022). 

Construction sites continue to be dangerous places due to the prevalence of risks 
such as electrical hazards, falls, and accidents involving heavy machinery, even though safety 
regulations and practices have improved. These risks are a major cause of injuries and 
deaths in the construction industry, according to the Occupational Safety and Health 
Administration (OSHA). The construction industry is notoriously difficult to anticipate and 
prepare for because of the inherent uncertainty and changeability of the job. Hard helmets, 
safety harnesses, and safety training programs all help reduce the likelihood of injuries, but 
they can't always eliminate the risk of accidents caused by carelessness or other external 
factors. Artificial intelligence (AI) provides a data-driven, proactive solution to this problem, 
making construction sites safer for everyone (Jilcha and Kitaw, 2016). 
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Artificial intelligence (AI) has many uses that could dramatically improve worker 
protections on construction sites. Automated safety inspections are one use case for AI-
powered drones with cameras and sensors. These drones can check the site for hazards 
before any workers arrive. Eliminating the need for manual inspections saves time and 
reduces the risk of injuries. AI really comes into its own when it comes to real-time risk 
assessment. Artificial intelligence systems can analyze data collected from sensors, 
surveillance cameras, and wearable’s used to continuously monitor construction sites in 
order to detect any unsafe conditions or behaviors. As a result, construction workers are 
able to avoid potentially dangerous situations by responding quickly to potential dangers 
(Miguel and Nobre, 2020) 

Artificial intelligence's predictive analytics capabilities are formidable. Artificial 
intelligence systems can produce reliable forecasts of future dangers by studying past data. 
Artificial intelligence systems can foresee potential safety issues and propose solutions by 
considering factors like weather, worker behavior, and equipment performance. Artificial 
intelligence (AI) has the potential to revolutionize many industries, including worker 
assistance. Workers' vital signs, posture, and motions can be tracked by wearable devices 
powered by AI algorithms. Worker exhaustion and distraction are major contributors to 
workplace accidents, but these devices can monitor stress levels and fatigue levels and send 
out real-time alerts to make sure employees take breaks when they need them (Ayhan and 
Tokdemir, 2019). 

A new way of thinking is required when AI is put into place to ensure the safety of 
construction sites. In addition to making current safety protocols more effective, it brings 
new, creative ways to reduce risks and improve safety results generally. Construction 
workers can now tackle safety issues as they arise thanks to AI's proactive nature and its 
capacity to swiftly analyze massive amounts of data. Automation of formerly human-
intensive processes is a key benefit of artificial intelligence (AI) in construction site safety. 
For example, drone-based automated safety inspections not only make workplaces safer, but 
they also save time and effort. Not only does this help keep workers safer, but it also frees 
up time for more comprehensive and regular inspections. The use of real-time risk 
assessment has revolutionized the way accidents on construction sites are prevented. 
Artificial intelligence systems are able to keep a close eye on a variety of data sources and 
spot new threats as they crop up. The ability to act quickly in response to potentially 
dangerous situations or actions can eliminate the possibility of accidents. The industry's goal 
is to reduce incidents and improve safety performance overall, and this proactive approach 
is in line with that. Planning for the safety of construction sites can greatly benefit from the 
use of predictive analytics. In order to accurately forecast possible safety hazards, AI 
algorithms examine past data in search of trends and patterns. By looking ahead, 
construction managers can reduce the likelihood of accidents and injuries by implementing 
preventive measures based on data-driven insights (Razi et al., 2023). 

Enhancing construction site safety with wearable devices powered by AI algorithms 
allows for a more personalized approach. Keeping an eye on employees' heart rates, 
respirations, and movement patterns can help identify signs of stress or exhaustion before 
they become dangerously unfit to do their jobs. Accidents caused by mental or physical 
exhaustion can be prevented with the help of these devices' real-time alerts. At last, 
construction site safety measures that incorporate AI are a huge step forward for the 
industry. Artificial intelligence (AI) provides a strong answer to the problems and hazards 
that construction workers confront because it is proactive and data-driven. Automated 
safety inspections, real-time risk assessment, predictive analytics, and worker assistance are 
just a few ways that artificial intelligence (AI) is changing the construction industry for the 
better, with the ultimate goal of reducing workplace accidents and fatalities. Building sites 
of the future will be incredibly safe and efficient thanks to the combination of human 
knowledge and AI capabilities, which the industry is eager to adopt (Lee and Lee, 2023). 
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Literature Review 

Changes in safety procedures have been especially dramatic as a result of AI's 
introduction to the construction industry. The purpose of this literature review is to examine 
and evaluate previous works that have addressed the topic of artificial intelligence's effect 
on worker safety on building sites. The review delves into multiple areas, such as automated 
inspections, real-time monitoring, predictive analytics, and the wider effects of AI adoption 
on construction safety practices. The use of predictive analytics to improve workplace safety 
has been a hot topic in the academic community as of late. In their study, the researchers 
emphasized the possibility of AI-driven systems to examine safety data from the past, spot 
trends, and foretell possible dangers. Construction companies can foresee potential dangers 
and take precautions before accidents happen thanks to this proactive approach. There is a 
general agreement in the research that predictive analytics can help lower the probability of 
injuries and accidents on construction sites (Abioye et al., 2021). 

Research has shown that AI systems with sensors, cameras, and drones can greatly 
improve intervention times. Unsafe working conditions or unapproved individuals on-site 
can be quickly identified using this method. By enabling quick intervention through real-
time monitoring, accidents can be prevented and a safer working environment can be 
ensured. Research has shown that monitoring systems powered by artificial intelligence can 
significantly improve site safety. 

Construction site safety inspections used to be labor-intensive and prone to human 
mistake; now, automated inspections and compliance systems have taken their place. It has 
been demonstrated that systems powered by AI can automate inspections, finding possible 
safety issues and ensuring compliance with regulations in no time. Automated inspections 
improve safety protocols on construction sites by saving time and contributing to more 
accurate and comprehensive safety assessments. Several studies have shown that 
incorporating AI into construction safety practices has many benefits. Improving 
construction companies' safety culture is a notable advantage. Employees are more likely to 
follow safety protocols when they see that AI applications are prioritizing safety, according 
to the literature. This, in turn, leads to fewer accidents and injuries (Keng and Razak, 2014). 

In addition, the literature repeatedly highlights enhanced efficiency as a significant 
advantage. AI can quickly identify and resolve potential safety issues by analyzing safety data 
more quickly than humans.  You can save time and resources by automating inspections, 
which improves the overall efficiency of your project. Another important theme that comes 
up in the literature is cost savings. The legal fees, worker's compensation, and project delays 
caused by construction accidents can add up to a hefty sum. The construction industry can 
save a ton of money in the long run by reducing accidents through the use of AI-powered 
safety practices (Mohan and Varghese, 2008). 

The literature review concludes with an extensive overview of AI's effects on worker 
safety on building sites. The construction industry has great potential to reshape safety 
practices with the adoption of AI, especially in areas like automated inspections, real-time 
monitoring, and predictive analytics. Improving safety culture, increasing efficiency, and 
cutting costs significantly are all benefits that go beyond just reducing risk. We can anticipate 
that the use of AI in construction safety will progress further with the development of new 
technologies, leading to even more efficient and secure building processes. All things 
considered, the literature indicates that AI has the ability to completely change the way 
construction safety is done. 

Material and Methods 

A comprehensive literature review will be conducted to lay the groundwork for the 
study. The purpose of this literature review is to catalog and evaluate the current framework 
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for construction site safety by reviewing scholarly and professional articles. In addition, the 
majority of the risks faced by construction workers will be thoroughly examined in the 
literature review. A detailed report will be produced based on these findings; it will outline 
important safety protocols and common risks in the construction sector. 

This research employs a multi-pronged methodology to examine the effects of AI on 
the safety of construction employees. The data is subjected to statistical tests, such as t-tests 
and ANOVA, as part of the quantitative analysis. The levels of significance for differences in 
parameters like inspection times, accuracy, response times, and feedback effectiveness are 
to be determined using this analytical approach. Thematic analysis of construction workers' 
feedback will provide a qualitative component to complement this quantitative aspect. The 
purpose of this qualitative analysis is to gain insight into people's perceptions of AI 
applications by identifying recurrent themes, sentiments, and attitudes. To fully grasp how 
AI has altered the safety culture on construction sites, it will be necessary to analyze 
qualitative data. 

Results and Discussion 

Table 1 
Evaluation of AI Application through Method of inspection 

Method of inspection Time limit Accuracy (%) 
Manual Inspection 2 to 3 Days 50% to 60% 

AI-Powered Drone 1 and half hour 100% 
Artificial intelligence (AI) drones with high-tech cameras and sensors were sourced 

during the research's procurement phase to guarantee complete adherence to aviation 
regulations. In the next step, we compared older, more manual safety inspection techniques 
with more modern, AI-powered ones. The manual inspection, which usually took two to 
three days, showed a level of accuracy between 50 and 60 percent. The inspection, on the 
other hand, took just 1.5 hours and was executed flawlessly by the drone powered by AI, 
with a 100% accuracy rate. Data such as inspection duration, accuracy levels, and identified 
hazards were carefully recorded according to predetermined standards. An essential part of 
the research methodology, this comparison study reveals how well and what benefits AI-
driven safety inspections could work for the construction sector. 

Table 2 
Analysis of Pros and cons of AI Application on Construction site 

AI Application Pros Cons 
AI-Powered Drones -Comprehensive investigations 

-Quick detection of dangers 
-Initial setup costs 

-Weather condition dependent 
Real time Risk 

Assessment 
-Preventative risk assessment 

- Possible overreactions 
- Quick response 

-Potential over diagnosis 
- Concerns about data privacy 

-Implementation-related 
technical issues 

AI-Enabled 
Wearable 

-Health detection in real time 
-Acceptance or resistance from 

workers 
- Red flags for potentially 

dangerous situations 

- Worker acceptance/resistance 
- Technical malfunctions 
- Data security concerns 

An effective strategy for overcoming initial worker resistance is comprehensive 
training and open communication. These programs teach workers about AI technologies and 
their benefits to construction site safety. Making workers feel comfortable voicing concerns 
and receiving clarification is key to overcoming resistance. Regular maintenance schedules 
and strong technical support can prevent AI system malfunctions. Regular maintenance 
finds and fixes issues quickly, optimizing AI system performance. Technical support 
improves AI application reliability, enabling their integration into construction site safety 
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protocols.  Data protection policies must be strictly followed to address data privacy 
concerns. Strong privacy measures reassure workers that their personal data is protected, 
reducing AI implementation fears. IT experts must collaborate to integrate AI systems with 
construction site infrastructure. This ensures seamless integration and minimizes 
operations disruptions. IT experts help construction companies overcome compatibility 
issues and optimize AI technological synergies with existing systems, easing the transition. 

The pragmatic approach to cost implications involves a thorough cost-benefit 
analysis and long-term ROI. Making informed decisions by weighing the initial investment 
against expected benefits and long-term savings shows the economic viability and benefits 
of AI in safety practices. This approach addresses cost concerns and builds a strong business 
case for persistent AI implementation in construction site safety. 

Conclusion 

In conclusion, the study of how AI can transform the safety of construction sites 
offers a holistic and innovative perspective. The methodology covers a comprehensive 
review of current rules, a comparison of AI applications, as well as an in-depth examination 
of the problems and their remedies, demonstrating an all-encompassing comprehension of 
how AI affects the security of construction sites. One example of how efficiency and accuracy 
gains can be demonstrated is the use of AI-powered drones, which have the potential to 
revolutionize safety inspections. Fostering a positive safety culture is demonstrated by 
systematically addressing challenges, such as worker resistance, technical malfunctions, and 
data privacy concerns. 

In addition, a practical and cooperative approach is demonstrated by the cooperative 
integration of AI systems with current infrastructure, which guarantees a seamless 
transition with minimal interruptions. By highlighting long-term returns and overall 
benefits, the thorough cost-benefit analysis highlights the economic viability of 
implementing AI in the construction industry. Stakeholders seeking to improve construction 
safety practices can benefit greatly from the research methodology, which combines 
quantitative and qualitative analyses to shed light on the efficacy and difficulties of AI 
applications. The results of this study establish a baseline for future technological 
developments, highlighting the critical role that AI has the potential to play in radically 
improving safety on construction sites. 

Recommendations 

Key recommendations for optimizing AI integration in construction site safety: 

 Training Programs:   Develop in-depth, ongoing training programs to familiarize 
employees with AI and highlight its safety benefits. 

 Maintenance Protocols:  To keep AI systems running smoothly and without technical 
issues, set up and stick to regular maintenance schedules. 

 Data Protection:  Emphasize strong data protection measures, such as encryption, to 
establish credibility and allay privacy fears. 

 Utilizing IT:  Involve IT experts to ensure smooth integration, compatibility, and the 
most out of AI and current systems. 

 Analyzing the Costs and Benefits: To make informed decisions, it is necessary to 
conduct ongoing analyses that compare the short-term costs of investing in AI with 

their long-term benefits. 

 Open Communication: Encourage a positive safety culture by providing avenues for 
employees to voice their opinions, ask questions, and receive answers regarding 

artificial intelligence (AI) technologies. 
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