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Fig. 1 The gelation time curve of double solution

grouting material
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Fig. 2 The viscosity curve of double solution grouting

material
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Fig. 3 The adsorption-desorption isotherm
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Fig. 4 Distribution curves of pore volume and size of double solution grouting material
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Fig. 5 The linear expansion coefficient curve of double

solution grouting material
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Engineering properties and pore structure of cement-sodium silicate

double solution grouting material

YANG Jian-kang', LU Hai-jun*"*, LI Ji-xiang', ZHU Deng-feng'

( 1. Institute of Poromechanics, Wuhan Polytechnic University, Wuhan 430023, China;
2. Institute of Geotechnical Engineering, School of Civil Engineering, Dalian University of Technology
Dalian 116024, China )

Abstract: Cement-sodium silicate double solution grouting material has been widely used in
engineering grouting because of its short gel time, high early strength, economical and wide range of
material resources, etc.. The basic properties of the double solution grouting material were
investigated by viscosity test, gel time test, linear expansion test and low temperature nitrogen
adsorption test. The optimum mixture ratio of double solution grouting material is proposed. The gel
time test shows that the gel time decreases from 148-367 s to 71-211 s in the process of cement dosage
increasing and temperature increasing. Through the viscosity test, it is found that when the
temperature increases from 20 C to 50 °C, the viscosity of double solution grouting material
nonlinearly reduces from 10. 39-178. 57 m*/s to 6. 84-83. 58 m”/s, and the slurry shows obvious
characteristics of non-Newtonian fluid. Under the condition of low temperature nitrogen adsorption, it
can be seen that the slurry pore, size distribution is between 2 nm and 10 nm, and it is not easy to leak
because of its size distribution’s uniform. The linear expansion coefficient of the solided crystal
decreases from 30 °C to 60 ‘C, but it still has the thermal expansion property. In the meantime, when
the temperature is above 70 °C, the linear expansion coefficient is negative, and its crystal shows the

characteristics of the shrinkage.

Key words: grouting; viscosity coefficient; pore structure; expansion coefficient



