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A = Area of the stain covered by rubber after
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E = Average aperture over the area A.
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ABSTRACT

Coupling behavior of mechanical properties and hydraulic conductivity of rock joints is of primary
importance in the field of environmental protection, particularly for the nuclear waste isolation
problem. In this investigation, the hydro-mechanical coupling behaviour of granite joints of Taiwan
region is studied by a series of experimental simulations. Firstly, the initial aperture distribution of
two granite joints is measured with the method proposed by Hakami. Then, a set of tracer test is
adopted to observe the development of flow channels in the flow field of granite joint when normal
loading applied. Finally, the coupling flow test under normal loading condition of two tensile split
granite fractures with area of 16cmx16cm is conducted.

According to the results in this investigation, the initial aperture distribution of granite joints
(10cmx10cm) displays a log-normal distribution, and a few of tortuously flow channels is forming
as normal loading applied on joint sample gradually. On the other hand, the permeability is
apparently decreased as the normal loading applied, and the variation conductivity of the two
l6cmx16¢cm joints, when normal loading up to 20MPa, could be decreased about 100 times to the
self-weight state.

Keywords: coupling behavior, conductivity, aperture distribution.
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