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Research on Grouting Infiltration Mechanism for
Time-Dependent Viscous Slurry Considering
Effective Void Ratios in Saturated Clay

KOU Lei, XU Jianguo, WANG Bo
(School of Water Conservancy & Environment Engineering, Zhengzhouw University,
Zhengzhou 450002, P.R.China)

Abstract: The calculation formula of effective void ratios was established according to the
characteristic parameters of soil in view of the influence of the strong bound water layer on the
permeability characteristics of clay. The empirical formula of permeability coefficients of clay
was obtained through modification of the empirical formula of the Kozeny-Carman permeability
coefficient. Based on the permeability coefficient of clay, the formulas for calculating the cylin-
drical and spherical diffusion radii and grouting pressures of time-dependent viscous slurry in
saturated clay were derived. The empirical formula of permeability coefficients of clay was vali-
dated, then the diffusion radii with different grouting pressures and grouting times were com-
pared between cases with or without the effective void ratio, and between cases with or with-
out the time-dependent slurry viscosity. The results show that the diffusion radius with the natu-
ral void ratio is over 1.5 times larger than that with the effective void ratio, and the difference
between them increases with the grouting pressure and the grouting time, so the permeability of

clay is under the significant effects of the strong bound water layer.

Key words: strong bound water; effective void ratio; empirical formula of permeability coeffi-
cient; time-dependent viscosity; cylindrical and spherical diffusion
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