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Abstract | Permeability of Inada granite, Shirahama sandstone, Kimachi sandstone, and
Neogene argillaceous rock at Hokkaido were measured under confining pressure, pore pressure,
and axial differential stress. The Inada granite has three mutually orthogonal splitting planes.
Sedimentary rocks have appreciable bedding planes which characterize mechanical anisotropy.

To measure very small permeability up to nano darcy order, a transient pulse method was
used in this study. The permeability is calculated by the decay curve of pressure following a
small impulsive change, combined with the compressibility and viscosity of water, and dimen
sions of the sample. Lineardecay characteristics of pressure vs logarithms of time indicate Darcy’s
law apparently holds.

The measured permeability of Inada granite ranged from about 3X1078 to 5X 1077 darcy,
and those of sedimentary rocks ranged from about 107® to 107 darcy. Permeability is not a
simple function of the conventional effective confining pressure: that is, the difference between
external confining pressure (P,) and internal fluid pore pressure(P;). Changes in permeability is
proportional to (Pey=P.-b/a * P,), where the values of b/a are different in each three direction
parallel to splitting plane ingranite and for orientaion of bedding plane in sedimentary rocks.
The final fault plane does not always increase permeability. Permeability of sedimentary rocks

is not affected by the bedding plane.
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Fig. 1 Schematic illustration of the pore pressure system, sample assemblage, and triaxial apparatus. s : specimen, p.v :
pressure vessel, .p . loading piston, p.t : pressure transducer, d.p.t . differential pressure transducer, res . reservoir

for water, p.p - pore pressure pump.
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experimental arrangement shown schematically.
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Fig. 3 Decay time of pulse tests as a function of pulse
magnitude (after Walder and Nur, 1986).
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Fig. 5 Type curves of general solution for y=1.0 plotted as h,/H and he/H vs af*(after Hsieh et al.,1981).
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E1ER HIEWNE - LBEEREOWIEE
Table 1 Sample descriptions of Shirahama sandstone and Neogene

argillaceous rock.

Parameters Neocene Rock Shirahama Sandstone
Vp (km/sec) 0.85 2.82
o1 {MPa) 3.5 60
E (MPa) 2.4%10? 9.8x10°
o 2.13 2.62
Pa 1.43 2.27
porosity (%) 33 13

Vp : velocity of primary wave of cylindrical direction

o, - uniaxial compressive strength

E : Young’s modulus
pe - true specific gravity
pe - apparent specific gravity
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Fig.10 Permeability of Inada granite as a
function of cyclic pore pressure and
effective confining pressure.
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effective confining pressure for confin-
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function of prexisting defaults and
effective confining pressure for confin-
ing pressure of 20 MPa.
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