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Abstract ; Cement-sodium silicate grout, which has the characteristics of short setting time and high early
strength , plays a significant role in controlling the buoyancy of the tunnel segments. To better understand
the buoyancy characteristics of shield tunnel segments in the construction of cement-sodium silicate grout,
this paper first summarized the construction process of shield tunnel segments with dual-liquid slurry and
proposed a monitoring and calculation method for the buoyancy of shield tunnel segments. Based on the
Channel-II Tunnel Project of the Jiangxinzhou Sewage Collection System, the buoyancy timing and
longitudinal characteristics of shield tunnel segments during the construction of cement-sodium silicate
grout were analyzed. The analysis of buoyancy data indicates that the buoyancy of tunnel segments can be
divided into linear development and stable stages in terms of timing, with the linear development stage

being the key to buoyancy control, and its duration is determined by the slurry’ s final setting time. The

effectiveness of cement-sodium silicate grout in controlling segment buoyancy has been verified.
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Fig.1 Flow of slurry ratio determination
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Fig.2 Slurry injection process
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Fig.3 Measurement method of segment uplift
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Fig.4 Relationship between segment

uplift value and tunneling distance
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Table 1 Comparison of segment uplift in shield tunnels
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