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Abstract: In tunnelling and underground engineering there always exist challenges of water blockage and
ground stabilization. Grouting technique is widely used to control seepage increase strength and lessen the deform—
ability of formations in underground engineering. And the gelling property of grout significantly influences the sealing
and strengthening effect. This study carries out the viscosity test to evaluate the time—varying characteristic of viscosity
and gelling process of grouting. Additionally the microstructure scanning of the gel is carried out to reveal the micro—
structure of grout gel under different conditions. The time—varying characteristic of viscosity of the grout with different
proportioning under water is studied by using the NDJ-5S rotational viscometer. And the changing process of viscosity
of the grout in the water can be divided into three stages which is low—viscosity stage initially increasing stage and
quick increasing stage respectively. The low—viscosity stage of grout under water is much longer than mixture that di—
rectly mixed which means the grout is more likely to be diluted and washed out by the water. Further on the micro—
structure of grout gel is characterised by using scanning electron microscope ( SEM) and the microstructure of the

grout gel under different conditions is revealed. The SEM scanning result shows that the grout gel has different micro—
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structure under water with directly mixed condition. This research enriches the underwater grouting theory and
provides references for the optimization of the grouting technique and has a significance on the grouting theory and
practical engineering.
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Fig.2 Viscosity and temperature curves of cement—
sodium silicate grout under stagnant water
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Fig.3  Viscosity and temperature curves of cement-sodium silicate grout
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Fig.4 Time varying characteristic of the viscosity

of CS grout under stagnant water
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Fig.5 Viscosity curves of CS grout under stagnant

water and anhydrous conditions
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