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Application of Continuous Failure State Direct Shear Test on Discontinuous Rocks
by Keiichiro TANIGUCHI* , Harushige KUSUMI! , Katsumi TERAOKA? and Takao OHASHI®

1. Faculty of Engineering, Kansai University, Suita-shi, Osaka 564

2. Sanyo Co. Ltd.
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In the determination of the shear strength of rocks, a lot of similar specimens are needed to obtain satis-
factory results, but the preparation of the specimens of same characters involves great difficulties, especially in
the case of discontinuous rocks. It is desirable if the strength envelopes could be obtained from only one speci-

men.

In this study, we carried out two types of CFS tests, and a series of constant stress shear tests for plaster
specimens with regular triangular joint. In addition to these tests, we carried out multi-stage shear tests for
rock specimens with artificially generated irregular joint. We made comparison of the results obtained by these

tests, and examined the applicability of CFS tests.

KEY WORDS: Continuous Failure State Test, Discontinuous Rock, Failure Line, Shear Strength
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Fig. 1 Direct shear testing machine.
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Fig. 2 Schematic diagram of monjtoring system.
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Fig. 3 Profile of plaster specimen with regular triangular joint of
hight &, and angle of inclination 4.
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Table 1 Some properties of plaster specimen.

Unit weight Uniaxial compressive Tensile strength by

¥ strength o, Brazilian method o,
(XN/m?) (Mpa) (Mpa)
15.58 17.16 2.69
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Fig. 4 A typical profile of artificially generated joint surface
in coarse grain sand stone.
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Table 2 Some properties of coarse grain sand stone specimen.
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24.89 4.76 108.26 6.96
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Fig. S Testing procedure of CFS-U test.
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Fig. 6 Testing procedure of CFS-D test.
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Fig. 7 Test results obtained from constant normal stress direct shear

tests for plaster specimens,
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Fig. 8 Results obtained from CFS-U tests for plaster specimens.
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Fig. 9 Results obtained from CFS-D tests for plaster specimens.
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Fig. 10 Comparison of test results obtained from CFS-U tests and
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Fig. 11 Comparison of test results obtained from CFS-D tests and constant stress shear tests for

plaster specimens.
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Fig. 12 Relationships between shear displacement at which peak
shear strength was measured, %p, and normal stress obtained
from each testing method for R20 specimens.
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Fig. 13 Results obtained from constant stress shear tests for coarse
grain sand stone specimens.
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Fig. 14 Typical results of a CFS-U test, a CFS-D test and a
multi-stage shear test for coarse grain sand stone specimens.
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Fig. 15 Relationships between shear displacement at which peak
shear strength was measured, %, and normal stress obtained
from each testing method for coarse grain sand stone specimens.
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Fig. 16 Comparison of peak shear strength obtained from each
testing method for coarse grain sand stone specimens.
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Fig. 17 Comparison of residual shear strength obtained from
each testing method for coarse grain sand stone specimens.
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