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STRENGTH DISTRIBUTION OF ROCK SPECIMENS AND EXPERIMENTAL TECHNIQUES

e B st Ik R Sl I PRI i e
By Osamu SANO, Yozo KUDO, Kohei FURUKAWA and Koji NAKAGAWA

The concept that the compressive strength of rocks usually falls within the range of

two or three times the strength of its minimum value seems to be accepted in engineering
fields in Japan. The authors suggest that such a wide distribution of the strength was
from the experimental conditions. Carefully arranged experiments (experiments . No.1)
and normal experiments (No.2) were carried out. Although the same granite specimens

were used, the scattering of the data in No.1 was very small but the data in No. 2 was

scattered widely. The applied bending moment was calculated from the strain deviation
of four axial strains at the periphery of each cylindrical specimen, The observed
strength decreased with increasing bending moment, The strike of the fault was nearly

parallel to the rift plane for the carefully arranged experiments. However, in experi-
ments No.2, the strike varied widely, showing that the intrinsic nature of the rock can

not be easily discovered because of the disturbances of the experimental techniques.
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Fig.1 A photograph showing the structure of several granites
in Japan. A bar in the figure corresponds to 10 mm in
length,
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Fig.2 Specimens of the right circular cylinder were cored
normal to the grain plane. An arrangement of electrical
resistance gages is also shown., R, G and H indicate the
direction normal to the rift, grain and hardway planes,
respectively.
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Fig.3 A spatial variation of the sound velocity in the same

direction, showing that the elastic property varies due
to its own nature, The mean velocity and the standard
deviation are 3643 m/s and 74 m/s, respectively.
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Fig.4 Three linear strains and volumetric strain observed on
three specimens for the carefully arranged experiments
(experiments No.1). The reproducibility is excellent.
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Fig.5 Event rate of acoustic emissions observed on three
specimens for the experiments No. 1. The reproducibil-
ity is excellent.
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Fig.6 The strength distribution for the experiments No. 1. The
mean strength and the standard deviation are 154. 7 MPa
and 2.9 MPa, respectively.
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Fig.7 Three linear strains and volumetric strain observed on

three specimens of relatively high strength in experi-
ments No, 2. The stress-strain relationship is similar to
that in No,1.
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Fig.8 Three linear strains and volumetric strain observed on
three specimens of relatively low strength in the experi-

ments No, 2.
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specimens for the experiments No. 2. The reproducibil-

ity is poor,
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Fig.10 Strength distribution for the experiments No.2. The
mean strength and the standard deviation are
135.8 MPa and 19.5 MPa, respectively.
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Fig.11 Strength distribution of Inada granite after Yamaguchi

(1967). This resembles to the distribution of experi-

ments No. 2.
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Fig.12 Applied normal force and the bending moment were

calculated from the four axial strains observed on each
specimen. Squares and circles indicate the experi-

ments No.1 and No, 2, respectively.
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Fig.13 Volumetric strain near the fracture point and the axial
stress. Squares and circles are the same as in figure 12,
A typical stress-volumetric strain curve is also shown.

Fig.14 A photograph showing the fractured specimens. The
strength in megapascals for each specimen is also
shown,
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Fig.15 A histogram of the strike of the fault for specimens
No.1. Almost all the specimens fractured parallel to
the rift plane.
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Fig.16 A histogram of the strike of the fault for specimens

No.2. The strike varied widely.
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