
   أ
 



   ب 
 



   ت 
 



   ث 
 



   ج
 

1
2
3
4
4
4
5
5
5
5
5
6
6
7
7
7

)Data-Driven Decision Making Theory:(7
)Systems Theory(7

 )Infrastructure Life Cycle Theory:(8
8
9
10



   ح
 

10
10
10
10
11
11
11
11
11
11
12
12
13
14
15
15
16
17
17
17
17
18
18
18
19
20



   خ
 



   د
 



1 
 



2 
 



3 
 



4 
 

)Zhang et al., 2020(

Al-Mashaikhi & Al-Harthy, 2021(

)Koch & Brilakis, 2018 (

)Zhou et al., 2022; Al-Mansour, 2021; Ghani et al., 2020 (



5 
 



6 
 



7 
 

)Data-Driven Decision Making Theory:(

)Systems Theory(



8 
 

)Infrastructure Life Cycle Theory(



9 
 



10 
 

Preventive Maintenance

FHWAAASHTO

)Corrective Maintenance(

) Maintenance(

FHWA (2016

)Routine Maintenance(

World Bank, 2018;  



11 
 

Russell & Norvig, 2021

Machine Learning

SVMGhani et al., 2020

Artificial Neural Networks – ANN

Zhou et al., 2022

Computer Vision

Alhasan et al., 2021

Predictive Analytics

)Wang & Li, 2020(

  

Zhou et al., 2022

Ghani et al., 2020

Alhasan et al., 2021

)Ma et al., 2020(.

CNN Convolutional Neural Networks

Zhang et al., 2019

Fukuda
et al., 2021)



12 
 

)GIS.(

LiDARGIS

Citizen Portal AI, 2025(

)Miyamoto et al., 
2020.(

RTA AI for Roads

)RTA, 
2021(.



13 
 



14 
 

Wang et al

)PCI()PMS(

2018

Gopalakrishnan (2017)

ANN

 (2020) Zhang et al.

CNN

 (2021) Huang et al. 

SVM

GISChen et 

al. (2019)،

Wang et al. (2021

Alavi 

& Butt (2020)PMS

Zhang et al. (2019)



15 
 

ITF

)GIS ،IoT  (



16 
 



17 
 



18 
 

ــيانة الطرق، وتم اختيار عينة   ــة المســـؤولة عن صـ شـــملت العينة مجموعة من اݍݨɺات اݍݰɢومية واݍݵاصـ

ـــــرʉعة وداخلية، حيث جُمعت بيانات عن حالْڈا خلال ف؅فة  ٥٠طرق بطول إجماڲʏ يقارب   ــــ كيلوم؅فًا، متنوعة ب؈ن طرق ســــ

.، لتحليل التغ؈فات وأثر تقنيات الذɠاء الاصطناڤʏ المق؅فحة ࢭʏ التقييم والتɴبؤعشرة سنواتزمنية تبلغ 
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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. 



36 
 

Midocean University  

College of Management 

Master Of Project Management 

The impact of the use of artificial intelligence techniques in improving the 
efficiency of strategies for the maintenance and rehabilitation of asphalt 
roads: an applied study on the municipal sector in the Kingdom of Saudi 

Arabia. 

Prepared by: 
Mohamed Fawzy Ali Badawy 

Academic number: 
243001161 

Supervised by: 

Dr. AL Faisal Abdelhamid Mohamed                        Dr. Fayez Ali Jrad 

Year:2025 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

