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JIRAPORN BUABOOCHA : EXPERIMENTAL ASSESSMENT OF
FRACTURE PERMEABILITY OF SANDSTONE UNDER STRESS
STATES. THESIS ADVISOR : ASSOC. PROF. KITTITEP

FUENKAJORN, Ph.D., P.E., 176 PP.

ROCK/FRACTURE/ PERMEABILITY/SANDSTONE/FLOW TEST

The objective of this research is to experimentally study the rock fracture
permeability as affected by confining pressures. The effort primarily involves
laboratory flow testing of tension-induced fractures in four types of sandstone under
various surface roughnesses, apertures, confining pressures and normal stresses. The
sandstone samples belong to Sao Khua, Phu Kradung, Phra Wihan, and Phu Phan
formations. For each rock type, a minimum of 3 samples are used in falling head test,
and 6 samples are used in constant head test. The measurement results can be used to
develop a mathematical relationship between the fracture permeability, fracture
aperture and the applied stresses. The research findings can be of useful in
determining the rock mass permeability under in-situ stress conditions with different
fracture intensities and orientations. Such applications include, for example, the
determination of in-situ permeability of oil reservoir, aquifer, dam foundation, and
rock embankments.

From constant head flow testing, the sandstone permeability tends to decreases
with increasing confining pressure. This is probably due to the contraction of the pore
spaces and fractures in the specimen. During unloading, the measured flow rates
show a permanent reduction of the rock permeability, suggesting that a permanent

closure of the pore spaces has occurred. For all sandstone types the fracture hydraulic
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conductivities exponentially decrease with increasing the normal stresses in falling
head flow testing. Their permeability is in the range between 100x10° m/s and
10000x10° m/s. Under normal stress alone, a permanent fracture closure is usually
observed after unloading as evidenced by the permanent reduction of the fracture

permeability (flow rate).
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