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PERMEABILITY TENSOR OF SLOPE ROCK MASS AT
PERMANENT SHIPLOCKS IN THE THREE-GORGES PROJECT

CHEN Hong-kai, TANG Hong-mei
(Inst. of Geotechnical Engineering, Chongqing University of Communicationss Chongqing 400074 PRC)

Abstract. It is well known that permeability is a key problem in the course of seepage
analysis to a domain. On the basis of observations in-situ at permanent shoplocks of the Three
Gorges Project the authors develop a new method to solve rock mass seepage tensor in
constructing in this paper. The method includes two steps, one is to solve initial seepage
tensor using WCF (Water-Conduction Fracture), the other is to solve equivalent permeability
tensor using FEM taking seepage flow as control variable based on initial seepage tensor. The
method is effective in rock mass engineering in constructing such as the Three Gorges
Project.

The method is founded on investigations in detail in-situ. WCFEF can be identified
reasonably through observations in geologic prospect tunnel, drain tunnel and cutting
surfaces. Any WCF has certain features such as aperture, length, permeability and frequency
etc. We divide WCF at permanent shiplocks of the Three Gorges Project into 11 sets.
Permeability every set WCF is near 0.01 centimeter every second.Due to constructing blast
and rock unloading impact obviously on initial permeability tensor, ratio between equivalent
permeability tensor and initial permeability tensor is only 0.2. In weak weathering area and
beyondblast and unloading region K1 *K2 *K3=11 *10 *1, therfore rock mass there are
anisotropy, which have been verified through rock mass after cutting of shiplocks and
tunnels.

Key words: The Three Gorges Project, permanent shiplocks, rock mass, water-conduction
fracture (WCF ), seepage flow, permeability tensor



