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Abstract

In order to monitor the deformation caused by the construction of large foundation pits in the sub-
way protection zone on adjacent subway tunnels, multiple total stations can be used to form a joint
measurement system. The implementation plan is to set up bias prisms and back-to-back prisms be-
tween independent working total stations, maintaining the relative position relationship between
the bias prisms and the designated stations, as well as the relative position relationship between the
two prisms in a back-to-back manner. By using these relative relationships as limiting conditions for
indirect adjustment calculations, the measurement of all total stations is unified into the same coor-
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dinate system, achieving joint measurement of multiple total stations. The monitoring examples
show that this multiple-station automatic total station joint measurement system is stable and re-
liable, and can truly reflect the deformation situation of the tunnel.
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Table 1. Calculation method for each measurement item
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Figure 1. Schematic diagram of joint measurement of multiple total stations
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Figure 2. Actual sample of bias prism and back-to-back prism
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Table 2. Result table of two manual wire observations
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Table 3. Comparison table between automatic monitoring adjustment results and manual observation results
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Table 4. Comparison table between automatic monitoring and manual review
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