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Research on the relationship between cement take and transmissivity

of fractured rocks under dam foundation based on fractal theory

FAN Guichao, ZHONG Denghua, REN Bingyu, WU Han, LI Xiaochao
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: Due to the imperceptibility and uncertainty of the fractures and cracks under the dam foundation,
it is difficult to accurately evaluate the permeability and groutability of the fractured rocks. As a useful tool
to describe the natural fracture networks, discrete fracture network can represent the statistical properties of
the natural fracture networks, but it cannot reveal the microscopic characteristics and internal relations of
the fractures in the fractured rocks. The fractal geometry, proposed by Mandelbrot, is an important tool to
describe the characteristics of the fractal objects. The fractures distributed in fracture networks have been
found to exhibit fractal characteristics, many researchers have studied the permeability of fracture networks
by using this theory. However, the groutability and grout take of the fractured rocks have been rarely re-
searched. In this paper, firstly, the fractal model of permeability and groutability for the fractured rocks
are established, the equation of relationship between transmissivity and fractal dimension is derived. By com-
paring with the existing research results, the equation is proved to be reliable. Secondly, the fractal model
of cement take for the fractured rocks grouting is analyzed, based on which the equation of relationship be-
tween cement take and transmissivity is derived. According to the delimitation by the curve of cement take
vs transmissivity, the graph is divided into three grouting zones, which are defined as normal zone, tiny
fracture zone and dilation zone, respectively. Finally, for verification purposes, the measured data from a
cement grouting project in China are compared with the calculation values, the results show that the rela-
tionship between cement take and transmissivity derived in the paper is reliable, and defined grouting
zones is reasonable and important. Therefore, the relationship and the grouting zones can used to predict
and evaluate the reasonability and groutability of grouting.

Keywords: dam foundation; fractured rocks; fractal theory; cement grouting; transmissivity; cement take
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