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The objective of this study is to determine the permeability of fractures in sandstones
under a variety of stress states. Flow tests have been performed to determine hydraulic
conductivity of intact specimens prepared from Phu Kradung, Phra Wihan, Phu Phan and Sao Kua
sandstones under confining pressures and deviatoric stresses, and of tension-induced fractures
under normal and shear stresses. The results indicate that the intact sandstone permeability
decreases with increasing volumetric strain before dilation strength probably due to the closure of
voids and micro-cracks, and rapidly increases with the specimen dilation after the dilation strength
probably due to the initiation and propagation of cracks and fractures. Numerical simulations
indicate that the sandstone permeability around circular openings can increase by up to an order of
magnitude from its initial value when it subjected to high deviatoric stresses. The physical aperture
e, and hydraulic aperture e, increase with shearing displacement, particularly under high normal
stresses. The magnitudes of fracture permeability under no shear and under peak shear stress are
similar. The K is about an order of magnitude greater than K,, particularly in the residual shear
region. Both tend to decrease exponentially with increasing normal stress. 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 from 10000X 10°
m/s to 100X10° m/s as the normal stresses are increased from 0.35 MPa to 2.06 MPa. Under
normal stress alone a permanent fracture closure is usually observed after unloading as evidenced

by the permanent reduction of the measured flow rates.





