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Abstract

This research aims to highlight the vital importance of infrastructure utility networks—such as
water, sewage, electricity, telecommunications, and gas—in supporting sustainable urban
development. It further analyzes the direct and indirect impacts that the installation and
maintenance of these networks have on the efficiency of road networks. Employing a descriptive-
analytical approach, the study reviews literature on road engineering and urban planning, and
examines field studies that quantify the economic and structural losses resulting from frequent
road excavation. This analysis seeks to address the inherent conflict between expanding

infrastructure services and maintaining the integrity of the road network.

The research concludes that a lack of integrated planning and weak coordination mechanisms
between utility providers and road authorities lead to the phenomenon of "frequent excavation"—
sometimes referred to as the "Swiss cheese" effect. This results in the rapid deterioration of road
structural layers, increased traffic congestion, and significant waste of public funds. Based on these
findings, the study recommends adopting a "Dig Once" policy, establishing a unified national
database using Geographic Information Systems (GIS), and transitioning toward the use of modern
"trenchless technologies™ and shared utility tunnels. Such measures would ensure a balance
between providing essential services to the public and preserving the efficiency and sustainability

of the road network.
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