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This research aims to explore and analyze the impact of digital computing applied to land-use
layouts on the efficiency and accuracy of road network and engineering infrastructure planning,
particularly amidst the rapid shift toward smart cities and sustainable urban planning. Employing
a descriptive-analytical approach, the study examines technological advancements in spatial data
processing and the transition from 2D paper-based plans to dynamic 3D digital models—such as
Geographic Information Systems (GIS) and Building Information Modeling (BIM). It also
highlights the integration of topographic, geotechnical, and regulatory data into unified computing
environments, enabling engineers and urban planners to simulate various development scenarios

prior to actual on-site implementation.

The study yields significant findings confirming that digital computing substantially reduces
project costs and execution times by facilitating early clash detection within underground utility
networks and optimizing road alignments to harmonize with natural terrain. Furthermore, the
research demonstrates that digital integration enhances the quality of strategic decision-making
and promotes environmental sustainability by minimizing material and energy waste. In light of
these findings, the study offers practical recommendations emphasizing the need to adopt
standardized data exchange protocols, develop spatial data infrastructure, and build workforce

capacity to ensure the maximum benefit of digital technologies in infrastructure development.
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