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Abstract

This study aims to examine the impact of employing artificial intelligence (Al)
technologies on enhancing the efficiency of asphalt road maintenance and rehabilitation
strategies, through an applied case study on the municipal sector in the Kingdom of Saudi

Arabia.

The significance of this research stems from the growing challenges facing road networks
due to rapid urban expansion and increasing pressure on infrastructure, which necessitate

the adoption of more modern and effective approaches to maintenance management.

The study adopted a descriptive-analytical methodology, utilizing data collected through

questionnaires and field interviews with experts in the municipal sector.

It also analyzed both local and international experiences in the use of Al technologies-
particularly machine learning, computer vision, and predictive modeling-in early detection

of pavement defects and prioritization of maintenance interventions.

The results revealed a statistically significant positive relationship between the application
of Al technologies and the improvement of maintenance and rehabilitation strategy

efficiency.

These technologies contributed to reducing costs and project durations, improving
execution quality, and increasing the accuracy of decision-making in preventive and

corrective maintenance planning.

The study recommends integrating Al technologies into municipal road maintenance
management systems, alongside investing in technical workforce training and enhancing

the digital infrastructure required to support this direction.

Keywords: Artificial Intelligence, Road Maintenance, Rehabilitation, Efficiency,

Municipalities, Saudi Arabia.
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