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Numerical Simulation and Field Test of
Water Glass Grouting in Silty Sand Formation

Lian Suning', Li Wenjiang’, Wang Qinglei’

(1. Shijiazhuang Rail Transit Co. Ltd, Shijiazhuang 050043, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The construction area of Shijiazhuang subway mining method needs to pass through the
anhydrous sand strata such as coarse sand and fine sand in a large range. This kind of stratum has low
strength and poor self-stability, so sodium silicate advance grouting reinforcement is needed before tun-
nel excavation. In order to study the properties of sodium silicate mixture and its permeation in fine sand
medium and optimize grouting design parameters to ensure grouting effect, this paper took fine sand for-
mation in Shijiazhuang area as the research object. The sodium silicate emulsion made of ethyl acetate
and twain 20 was prepared by laboratory test. The gelation time and viscosity time-varying of different
mixtures were studied. The time-varying law of viscosity was introduced into the finite element software
COMSOL Multiphysics to study the influence of different grouting pressures on the diffusion radius of
water glass, and field tests were conducted. The results show that the mass ratio of ethyl acetate to
twain20 is 1 ¢ 0.5, which can meet the engineering requirements and the grouting pressure has obvious
influence on the diffusion range of water glass. During construction, grouting pressure and grout water-
cement ratio should be reasonably selected according to engineering environment, distance between
pipes, etc. , so as to achieve the expected grouting reinforcement effect.
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