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Experimental study on buoyancy of synchronous grouting slurry in
shield tunnel
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Abstract: During the process of shield tunnelling, the non-hardening synchronous grouting slurry exerts an upward
buoyancy force on the shield tunnel segment. At present, there are a few model tests for measuring the buoyancy of
synchronous grouting slurry. To further analyse the buoyancy characteristics generated by synchronous grouting slurry,
this paper carried out model tests under different grouting slurry mix proportions, in order to explore the variation of
buoyancy on the shield segments with time. The buoyancy force received by the tube in the newly mixed slurry meets
Archimedes’ law, and the upper buoyancy gradually decreases with time, by basically undergoing four stages: rapid
decreasing stage, stable stage, secondary decreasing stage and negative value stage. As the reaction of grout material
continues, the grout gradually changes from liquid state to solid state, and the grout strength keeps increasing. Hence, the
ability of grout to resist the buoyancy becomes stronger.
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Fig. 1 Design drawing and real object of test model
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Tab. 1 Mix proportion of the slurry
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Fig. 2 Force diagram of the model segment
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Fig. 3 Buoyancy force on model segment in slurry with
proportion 1 varies with age
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Fig. 4 Buoyancy force on model segment in slurry with
proportion 2 and 3 varies with age
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Fig. 5 \Variation of buoyancy force on model segment with
strength of slurry
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