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Accuracy analysis and optimization of free station setting method for convergence
monitoring of subway tunnels
Yanping Jin
ChemChina Civil Engineering Co., Ltd.

[Abstract] In order to improve the quality and safety of convergence monitoring in subway tunnels, this paper
takes the accuracy of the total station free station method as the research core. Firstly, the principle of the
method is introduced, which combines spatial intersection with least squares method to solve the station
coordinates. Then, the sources of errors are analyzed, including observation errors, spatial distribution of station
measurement points, and the influence of system errors. Finally, the range of distance and angle measurement
errors and the influence of environmental factors on accuracy are determined. The Shaoguang Station section
tunnel of Changsha Metro Line 6 is selected as the experimental area, and LeicaTS60 is used under different
working conditions The total station is used for detection, comparing the data during the construction and
operation periods, as well as comparing it with the fixed station method and convergence meter, in order to
demonstrate its flexible and accurate advantages. Finally, optimization strategies are proposed in four aspects:
external operation, instrument use, data processing, and monitoring plan, such as optimizing the selection of
station positions, upgrading instrument accuracy, using robust least squares method, changing monitoring
frequency, and improving the accuracy and credibility of this method, providing technical support for
underground engineering monitoring.
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