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Abstract

The key issues, such as insufficient measurement accuracy, low efficiency, and poor real-time per-
formance during the main cable traction process of suspension bridges in mountainous areas are
studied in this paper. The multi-base station joint RTK solution, ambiguity fixation optimization,
and network adjustment algorithm, and proposes a partial ambiguity fixation strategy and evalua-
tion method (combining model and data) is analyzed via the Beidou Global Navigation Satellite Sys-
tem (GNSS). This method was applied to the positioning measurement and cable adjustment work
of the main cable traction construction of a canyon bridge under construction in the mountainous
area of Guizhou Province. It achieved millimeter-level real-time dynamic monitoring and intelligent
main cable traction, significantly improving the construction accuracy and efficiency, and providing
a domestic, independent and controllable technical solution for the construction of long bridges in
complex mountainous environments.
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Figure 1. Planar distribution of base stations and user stations and on-site photos (rectan-
gular points represent user stations, and circular points represent monitoring stations)
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Figure 2. Comparison of coordinate data of the model, data and the improved driving ambiguity fixation method
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Figure 3. Accuracy comparison of different baseline solution methods
on a certain day in Sep. 2024 (Old is the traditional method, New is the
method proposed in this paper)
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Table 1. Single-base station and multi-base station RTK positioning results
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