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Laboratory Experiment on Flow and Mass Transport Properties of Single Fracture Rock Block
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Abstract

Fracture within fractured rock, such as granite, forms major flow path. Nuclide transport processes have
close relationship with channel geometry as follows; advection is affected by cross sectional area of
channel and channel length, dispersion is affected by bifurcation and merging of channels, and matrix
diffusion and sorption are affected by reactive surface area of channels which contacts with solution.
Therefore, it is important to understand geometry to define processes. So, we developed the equipment
which is called LABROCK (LABoratory test on mass-transport in fractured ROCK). LABROCK is able
to measure the distribution of pressure and tracer concentration not only at the inlet and outlet sides but
also inside the fracture. LABROCK allows to understand transport processes and validate the model
with detailed geometry model, and with well controlled boundary conditions. This paper summarize the
preliminary result of the permeability and tracer test using S0cm cube rock blocks which have an artificial
fracture. As a result, localized flow in single fracture was able to be tested by LABROCK. Also locally
different aperture closure was observed under the several stress levels.
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1) P.A.Witherspoonftl:Validity of cubic law for fluid flow in a deformable rock fracture ,
Water Resour.Res.,Vol. 16, No. 6, ppl016-1024, 1980.

—160—



