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Extended Abstract

The establishment of an accurate and reliable geodetic network is a critical component in the construction of roads,
bridges, and high-speed railway lines. Geodetic networks provide the foundational framework for precise surveying,
mapping, and construction activities, ensuring the integrity, safety, and efficiency of transportation infrastructure projects.
This paper explores the methodologies, technologies, and applications of geodetic networks in these large-scale
construction projects, emphasizing their importance in modern engineering practices. [1].

A geodetic network is a collection of strategically placed control points, whose positions are determined with high
precision using advanced geodetic techniques. These control points serve as reference benchmarks for all subsequent
surveying tasks, facilitating the accurate measurement of distances, angles, and elevations. The deployment of a geodetic
network involves several stages, including the initial planning and design, the establishment of primary control points using
Global Navigation Satellite Systems (GNSS), and the densification of the network through traditional terrestrial surveying
methods such as total stations and leveling. [2].

In road construction, geodetic networks enable the precise alignment of the roadway, ensuring that it follows the
intended design and gradient, which is crucial for safety and durability. The network assists in the accurate placement of
road features such as intersections, curves, and embankments, while also aiding in the management of construction
tolerances and quality control. For bridges, the geodetic network supports the precise alignment of structural components,
such as piers and abutments, and monitors deformations and displacements during and after construction, ensuring
structural integrity and longevity. [3].

High-speed railway lines demand an even higher level of precision due to their stringent alignment and smoothness
requirements. The geodetic network ensures that the tracks are laid with minimal deviation from the design specifications,
which is essential for the safe and efficient operation of high-speed trains. The network aids in the continuous monitoring
of track geometry, enabling timely maintenance and adjustments to prevent operational disruptions and enhance passenger
comfort. [8].

The integration of modern technologies, such as GNSS, Light Detection and Ranging (LiDAR), and Geographic
Information Systems (GIS), has significantly enhanced the capabilities and efficiency of geodetic networks. GNSS
provides high-accuracy positioning data that is crucial for establishing primary control points, while LiDAR offers detailed
topographic information that supports the design and construction phases. GIS facilitates the management and visualization
of geospatial data, enabling better decision-making and project planning. [5].

Furthermore, the implementation of real-time kinematic (RTK) positioning and continuous operating reference stations
(CORS) has revolutionized the field by providing near-instantaneous positioning information, which is vital for dynamic
construction environments. These advancements not only improve the accuracy and reliability of geodetic measurements
but also reduce the time and cost associated with surveying tasks. [4].

In conclusion, the geodetic network plays an indispensable role in the construction of roads, bridges, and high-speed
railway lines, providing the essential framework for precise surveying, alignment, and monitoring. The integration of
advanced geodetic techniques and technologies ensures that these infrastructure projects meet stringent design
specifications, enhancing safety, efficiency, and longevity. As construction projects continue to grow in complexity and
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scale, the importance of robust geodetic networks will only increase, underscoring their critical contribution to modern
engineering and infrastructure development.
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