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Abstract: The time-varying viscosity of common grout and the controllable grout are measured with a rotation viscometer in
experiments. The time-varying viscosity of grout is analyzed according to the characteristics in the process of anti-seepage treatment
for gravel foundation. The principle of effective stress for porous medium is applied to analyzes the fluid-structure coupling in
grouting. In the consideration of coupling physical variables, dynamic models of porosity, permeability and viscosity are constructed.
The diffusion radius can thus be defined by the foundational porosity. The distribution of holes in field experiments is designed
according to the diffusion radius of grout. Then, the permeability test is designed to verify the grout effect. The calculated diffusion
radius coincides with experimental results, and the permeability meets the requirements of the project, which is valuable for the

anti-seepage treatment in gravel foundation.
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Introduction

In China, gravel foundation is often applied in
the hydroelectric-constructions. For complicated aqua-
tic materials with, strong permeability and uneven dis-
tribution of porosity, a series of problems in construc-
tion might be encountered. Grouting is a common
technique in anti-seepage treatment, so how to effi-
ciently and economically implement anti-seepage in
gravel foundation is of great interest''. Based on the
controllable viscosity of grout and the characteristics
of fluid-structure coupling, scientific construction pro-
jects could be designed, with which the strength of
foundation and anti-seepage level could be improved.

The rheological behavior of common grout has
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been widely investigated. Sun et al."”) experimentally
studied three cement slurries and found that their
experimental results fit an Herschel-Bulktle viscosity
model very well. Ruan”! investigated viscosity varia-
tion of several materials, such as the common grout
with water-cement ratio (W /C=0.9), clay-cement
grout, composite grout and five kinds of chemical
grout. He found that a time-varying viscosity satisfies
an exponential law. Prvious studies on grouting gene-
rally neglected time-varying viscosity and fluidstru-
cture coupling in the process of grouting.

Controllable grout refers to the grout that the
viscosity of which could be controlled with accele-
rator. The viscosity of common grout changes very
slowly according to the timeline, and the solidifying
process is postponed. Accelerator is an economically
efficient solution, with which the grout will generally
concreted in 30 s to 600 s. Because of limited solidi-
fying time, the grout diffusion could be controlled,
and then the grout pressure could be rapidly enhanced,
thus the foundation strength and anti-seepage level
could be improved.



