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Abstract: During the excavation of the section between Donghu Station and Shaoguang Station, Changsha
Metro Line 6, there are some construction problems, such as loose surrounding rock, instability and water
gushing of rock soil top subgrade, and increase of cracks. Based on the limit equilibrium theory of surrounding
rock, this paper explores the causes of instability of tunnel surrounding rock, solves and analyzes the unstable
rock and soil problems by using cement water glass double liquid grouting method and real —time monitoring of
second—class leveling. Results show that (1) the loose surrounding rock of tunnel excavation is related to the
friction resistance between rock and soil, and the enhancement of friction is helpful to the stability of rock and
soil by reducing the instability phenomenon; (2) the cement water glass double liquid grouting can accelerate
the combination of loose rock and soil, and (3) the level monitoring can reflect the change of surface in the
process of tunnel excavation, which can feedback the rock soil bonding effect after double liquid grouting effect.

After the implementation of the project, the problem of rock and soil instability is effectively solved, and the
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driving safety of the tunnel and the upper road is guaranteed.

Keywords : tunnel excavation; rock mass instability; limit equilibrium analysis; grouting; leveling
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