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Longitudinal Wave Velocity of Anisotropic Rocks under Biaxial Stress Loading—By Keiichiro
TanNiGucHI, Harushige Kusumi, Yoshinari MATSUT and Katsumi TERAOXA

P-wave velocity of anisotropic rock specimens in the axial direction was measured under biaxial stress

loading. The rock specimens are cut out from the block of Yoshino chlorite schist into the column with the
angle between the plane of schistosity and the horizontal plane perpendicular to the axis of the core about 0°
(Sp), 20° (Sy), 45° (S4s), 70° (S7o) and 90° (Sgy). The relationship between P-wave velocity and directions of
schistosity has been investigated under various confining pressure.

The results obtained are as follows.
1) It is recognized that P-wave velocity of the rock specimen in the direction parallel to the axis of max-
imum principal stress is affected by the angle between the plane of schistosity and the horizontal plane.
2) The relation between P-wave velocity and the deviator stress is expressed in terms of a hyperbolic func-
tion.
3) Two constant values defined in a hyperbolic function relate with the initial elastic modulus, confining

pressure and P-wave velocity of the rock specimens under the atmospheric pressure.
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Fig.1 Angle of schistosity plane in rock specimen.
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Fig. 2 Schematic diagram of triaxial testing
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Table 1 Physical property of rock specimens.
< P IR S B BHRUME R roy MiUGGRER | BKX HRRRR
BBt (km/sec) (km/sec) (kgf/cm?) Y7y vk (gf/cm®) = (%) (;6 )
So 4.3 2.4 2.3%10°% 0.27
Sao 5.2 2.8 6.0 X 105 0.30
Sss 5.6 3.0 6.9%10° 0.30 2.89 1.65 4.43
S0 6.0 3.1 7.4%10% 0.32
Sso 5.7 3.2 7.7 %103 0.27
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Fig. 3 Vp-(o1-03) curves of Sg-specimens.
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Fig. 4 Vp-(a1-a3) curves of Sy-specimens.
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Fig. 8 Relationship between P-wave velocity under at-
mospheric pressure Vg and angle of schistosi-
ty 8.
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Fig.9 Maximum P-wave velocity of each specimen
under biaxial stress condition.
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Table 2 Values of 1/a and 1/b for hyperbolic model
of each specimen.

(a) Sn

HIRE
(kgt/cm?) 0 2 50

(c,},é;‘k’;}ﬂ:d 148 | 3.81 | 1.70

1(/1(%&;)' 673 | 273 | 3.76

(b) S

(ﬁfyﬁ}ﬁ?) 0 25 50 75 100
(c;ﬁiﬁgfﬂ;c) 2.06 | 170 | 1.79 | 0.98 | 1.85
1(/,(1;"/:3;)1 437 | 3.33 | 4.88 | 4.40 | 1.33
(c) Su

(f’]ﬁcﬂfnz) 0 25 50 75 100
(c;j}’k’;f‘,";c) 8.00 | 1.71 | 1.46 | 1.74 | 0.94
’(/k';sigc_)l 342 | 1.69 | 3.96 | 2.50 | 2.25
(d) Sn

(ﬁ?&nz) 0 25 50 75 100
(C#}‘k"g},‘];c) 121 | 500 | 130 | 130 | 1.05
1(/;?":(,:3; 304 | 3.3¢ | 465 | 1.77 | 1.94
(e) Soo

(ﬁ?ﬁ?) 0 25 50 75 100
(o 47‘:;}_0;‘:) 148 | 3.95 | 2.60 | 1.11 | 0.75
1(/,2“)7:2;)1 3.26 | 4.90 | 3.92 | 2.11 | 4.03
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