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JIRANUT OBCHEOY : PERMEABILITY TESTING OF SHEARING
FRACTURES IN ROCK. THESIS ADVISOR : ASSOC. PROF. KITTITEP

FUENKAJORN, Ph.D., P.E., 69 PP.

FRACTURE/PERMEABILITY/APERTURE/SHEAR STRESS

The objectives of this research are to experimentally determine hydraulic
conductivity of tension-induced fractures under normal and shear stresses. The effort
primarily involves performing a series falling head tests on tension-induced fractures.
The fractures in four types of rock samples include Saraburi marble, Tak granite,
Vietnamese granite and Chinese granite.  The tested fracture area is 10x10 square
centimeters. A small center hole is drilled into the lower block of the sample to allow
water flow through the fracture. The shear force is applied while the flow rates are
monitored. The constant normal stresses on the fracture are varied from 1 to 4 MPa.
The results indicate that the physical aperture (ep) and hydraulic aperture (en) increase
with shearing displacement, particularly under high normal stresses. The magnitudes
of fracture permeability under no shear and under peak shear stress are similar. For
both peak and residual regions, the physical apertures are about 5 to 10 times greater
than the hydraulic apertures, as a result the fracture hydraulic conductivity determined
from the physical aperture are about one to two orders of magnitudes greater than
those determined from the equivalent hydraulic apertures. This is probably because
the measured physical apertures do not consider the effect of fracture roughness that
causes a longer flow path. The difference between the permeability under residual
shear stress and that under peak stress becomes larger under higher normal stresses.

The fracture hydraulic conductivities exponentially decrease with increasing normal



stresses. Their permeability is in the range between 1x10° m/s and 15x10° m/s.
To demonstrate these issues discrete element analyses are performed using UDEC to
simulate the movement of the jointed rock mass above a rectangular underground
excavation. Simulation results before excavation show that the joint permeability
decreases when the depth increases. Under the excavated condition, the joint
movement occurs around the zone of excavation, and results in an increase of the rock
joint permeability. The stress and joint displacement can be used to determine the

hydraulic conductivity obtains before and after excavation.
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