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Abstract: Efficient maintenance of construction equipment plays an essential role in ensuring optimal 

functionality, reducing downtime, and enhancing safety on job sites. Playing Artificial Intelligence (AI) and 

Machine Learning (ML) techniques in construction equipment maintenance introduces a standard shift in 

traditional maintenance strategies. This paper explores the application of AI and ML algorithms in 

predictive maintenance, fault detection, and condition monitoring of heavy machinery used in construction. 

By harnessing data-driven insights, these technologies enable real-time monitoring of equipment health, 

facilitating timely identification of potential failures or performance degradation. Furthermore, the 

integration of AI-driven maintenance systems optimizes equipment utilization, minimizes unplanned 

downtime, and enhances overall operational efficiency. This research underscores the significance of AI 

and ML methodologies in developing construction equipment maintenance, paving the way for cost-

effective, proactive, and predictive maintenance strategies in the construction industry 

 

Keywords: Artificial Intelligence, Machine Learning, predictive Maintenance, Construction Equipment, 

Maintenance Strategies 

 

REFERENCES 

[1]. Fan, Q., & Fan, H.. (2014). Reliability Analysis and Failure Prediction of Construction Equipment with Time 

Series Models. 3(3). https://doi.org/10.12720/JOAMS.3.3.203-210 

[2]. Manikandan. (2018) A Study and Analysis of Construction Equipment Management Used in Construction 

Projects for Improving Productivity, Volume: 05 Issue: 03 

[3]. Cheng, C.-F., Rashidi, A., Davenport, M. A., & Anderson, D. V. (2017). Activity analysis of construction 

equipment using audio signals and support vector machines. 81. 

https://doi.org/10.1016/J.AUTCON.2017.06.005 

[4]. Harsh A. Rajya guru (2022) Analytical Study of Construction Equipment Management System at 

Construction Sites. https://doi.org/10.17605/OSF.IO/5CF6K 

[5]. Diana Salhab (2018) A Review on Internet of Things Solutions for Enhancing Construction Equipment Fleet 

Productivity. https://doi.org/10.3311/CCC2018-126 

[6]. Savannah Dewitt (2016) Logistic Regression for Early Warning of Economic Failure of Construction 

Equipment. Copyright 2016 by the Associated Schools of Construction 

[7]. Janith Bogahawatta (2019) Construction Equipment Management through Selection, Maintenance and 

Replacement Practice, International Conference On Business Innovation (ICOBI), 22 November, Colombo, 

Sri Lanka 

[8]. K. Prasanth Kumar (2019) Impact of Construction Equipment Downtime in Indian Construction Sector, 

Volume-2, Issue-7.  

[9]. Tsado, Theophilus Yisa (2014) Equipment Maintenance: An Effective Aspect of Enhancing Construction 

Project Profitability, Volume 3 Issue 4 

[10]. Sachin D. Bugad (2019) Maintenance Management of Construction Equipment on Construction Project, 

Volume: 06 Issue: 06 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 3, December 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-14363                532 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[11]. G. Wang, X. Zhang, and S. Zhu, “Hydraulic failure diagnosis of tractor hydro-mechanical continuously 

variable trans mission in shifting process,” Transactions of the Chinese So ciety of Agricultural Engineering, 

vol. 31, no. 6, pp. 25–34, 2015. 

[12]. Yip, H. L., Fan, H., & Chiang, Y. H.. (2014). Predicting the maintenance cost of construction equipment: 

Comparison between general regression neural network and Box-Jenkins time series models. 38. 

https://doi.org/10.1016/J.AUTCON.2013.10.024 

[13]. G. Lucko, C.M. Anderson-Cook, M.C. Vorster, Statistical considerations for predicting residual value of 

heavy equipment, J. Constr. Eng. Manag. 132 (7) (2006) 723–732, https://doi.org/10.1061/ (ASCE)0733-

9364(2006)132:7(723) 

[14]. Shehadeh, A., Alshboul, O., Al Mamlook, R. E., Al Mamlook, R. E., &Hamedat, O.. (2021). Machine 

learning models for predicting the residual value of heavy construction equipment: An evaluation of modified 

decision tree, LightGBM, and XGBoost regression. 129. https://doi.org/10.1016/J.AUTCON.2021.103827 

[15]. K Petroutsatou (2023) Integrated Prescriptive Maintenance System (PREMSYS) for Construction Equipment 

Based on Productivity. doi:10.1088/1757-899X/1218/1/012006 

[16]. Andrei Garyaev, (2023) Integration of artificial intelligence and video surveillance technology to monitor 

construction equipment.  https://doi.org/10.1051/e3sconf/202341004002 

[17]. Garyaev, A., &Garyaev, N. (2023). Integration of artificial intelligence and video surveillance technology to 

monitor construction equipment. E3S Web of Conferences, 410, 04002. 

https://doi.org/10.1051/e3sconf/202341004002 

[18]. F. Kleiner, H. Friedrich, Maintenance & Repair Cost Calculation and Assessment of Resale Value for 

Different Alternative Commercial Vehicle Powertrain Technologies, EVS30 International Battery, Hybrid 

and Fuel Cell Electric Vehicle Symposium, Stuttgart, Germany, 2017. https://elib.dlr.de/114666/ 

[19]. Mohapatra, A., Mohammed, A. R., & Panda, S. (2023, January 30). Role of Artificial Intelligence in the 

Construction Industry – A Systematic Review. IJARCCE, 12(2). https://doi.org/10.17148/ijarcce.2023.12205 

[20]. Nakanishi, Y., Kaneta, T., & Nishino, S. (2022, January 19). A Review of Monitoring Construction 

Equipment in Support of Construction Project Management. Frontiers in Built Environment, 7. 

https://doi.org/10.3389/fbuil.2021.632593 

[21]. Shehadeh, A., Alshboul, O., Al Mamlook, R. E., &Hamedat, O. (2021, September). Machine learning models 

for predicting the residual value of heavy construction equipment: An evaluation of modified decision tree, 

LightGBM, and XGBoost regression. Automation in Construction, 129, 103827. 

https://doi.org/10.1016/j.autcon.2021.103827 

[22]. Zhou, X., & Lei, X. (2021, July 15). Fault Diagnosis Method of the Construction Machinery Hydraulic 

System Based on Artificial Intelligence Dynamic Monitoring. Mobile Information Systems, 2021, 1–10. 

https://doi.org/10.1155/2021/1093960 

[23]. G. Lucko, Modeling the residual market value of construction equipment under changed economic 

conditions, J. Constr. Eng. Manag. 137 (10) (2011) 806–816, https://doi.org/10.1061/(ASCE)CO.1943-

7862.0000279. 

[24]. Petroutsatou, K., &Ladopoulos, I. (2022, January 1). Integrated Prescriptive Maintenance System 

(PREMSYS) for Construction Equipment Based on Productivity. IOP Conference Series: Materials Science 

and Engineering, 1218(1), 012006. https://doi.org/10.1088/1757-899x/1218/1/012006 

[25]. Anagha Jaijith (Volume 9 Issue 5, May 2020), Construction Equipment Management in Project Site. 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583, https://doi.org/10.21275/SR20430161557 

[26]. Chandra, S. S., Sepasgozar, S. M. E., Kumar, V. R. P., Singh, A. K., Krishnaraj, L., &Awuzie, B. O. (2023, 

February 13). Assessing Factors Affecting Construction Equipment Productivity Using Structural Equation 

Modeling. Buildings, 13(2), 502. https://doi.org/10.3390/buildings13020502 

[27]. Garyaev, A., &Garyaev, N. (2023). Integration of artificial intelligence and video surveillance technology to 

monitor construction equipment. E3S Web of Conferences, 410, 04002. 

https://doi.org/10.1051/e3sconf/202341004002 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 3, December 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-14363                533 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[28]. Rojek, I., Jasiulewicz-Kaczmarek, M., Piechowski, M., &Mikołajewski, D. (2023, April 15). An Artificial 

Intelligence Approach for Improving Maintenance to Supervise Machine Failures and Support Their Repair. 

Applied Sciences, 13(8), 4971. https://doi.org/10.3390/app13084971 

[29]. A. Jalalkamali, M. Moradi, and N. Moradi, “Application of several artificial intelligence models and 

ARIMAX model for forecasting drought using the Standardized Precipitation Index,” International Journal of 

Environmental Science and Technology, vol. 12, no. 4, pp. 1201–1210, 2015. 

[30]. Abdul Rajjak Khan (International Journal of Civil Engineering and Technology (IJCIET) Volume 8, Issue 3, 

March 2017), Analysis Of Maintenance Records of Construction Equipment’s And Their Importance In 

Minimizing Equipment’s Breakdown During Project Execution Phase To Lessen Time Overrun. 

[31]. Mourtzis, D., Angelopoulos, J., & Panopoulos, N.. (2021). Design and development of an IoT enabled 

platform for remote monitoring and predictive maintenance of industrial equipment. 54. 

https://doi.org/10.1016/J.PROMFG.2021.07.025 

[32]. Carvalho, T.P., et al. "Machine Learning Methods Applied to Predictive Maintenance: A Systematic 

Literature Review." Computers & Industrial Engineering, vol. 137, 2019, pp. 106024. 

[33]. Wang, C., & Cho, Y. K. (2015). Smart scanning and near real-time 3D surface modeling of dynamic 

construction equipment from a point cloud. Automation in Construction, vol. 49, pp. 239-249. 

[34]. Pham, C. P., Nguyen, P. T., Phan, P. T., Nguyen & Duong, M. T. H. (2020). Risk Factors Affecting 

Equipment Management in Construction Firms. Journal of Asian Finance, Economics and Business, 7(11), 

347-356. https://doi.org/10.13106/jafeb.2020. vol7.no11.347 

[35]. Sonkor, M. S., Xu, X., Prieto, S. A., & García de Soto, B. (2022). Vulnerability Assessment of Construction 

Equipment: An Example for an Autonomous Site Monitoring System. In 39th International Symposium on 

Automation and Robotics in Construction (ISARC 2022) (pp. 283-290). 

[36]. Chen, C., Zhu, Z., & Hammad, A. (2020). Automated excavators’ activity recognition and productivity 

analysis from construction site surveillance videos. Automation in Construction, 110, 103045. 

https://doi.org/10.1016/j.autcon. 2019.103045 


