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MEASUREMENT OF APERTURE OF SINGLE FRACUTURE BY RESIN INJECTION

FIBHR* NiRE—* ABHEX* FEE E
Kuniaki Akahori, Syuichi Kosaka, Masahiro Uchida, Ken Sudo

It is important to obtain aperture distribution of fractures to understand flow and mass transport
processes in fractured rock, since processes are often coupled with pore structure of fracture planes.
However, techniques for obtaining aperture distribution has not been established. Especially,
aperture distribution under normal stresses needs to be developed. This paper addresses our result
using epoxy resin injection technique. We utilized a low viscosity and longer hardening time
epoxy resin. A suite of experiments including flow and tracer experiment followed by resin
injection was conducted for a 50cm cube granite rock block containing an artificially made single
rough fracture using LABROCK. Epoxy resin was impregnated under the same normal stress as
flow and tracer experiment. The rock block was sawed into 16 slices. Aperture was measured at
both sides of each slice. Aperture distribution over the fracture plane was constructed using linear
interpolation technique. Flow simulations were conducted using estimated aperture distribution.
Modification to the cubic law was required to explain the measured flux, which was 37 times
smaller than simulated flux based on the cubic law. This disagreement could be attributed to poor
representation of aperture closure as the aperture distribution for the whole fracture surface has not

been measured.
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