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Experimental study of large scale direct shear test of phyllite residual soil
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Abstract: The shear strength of soil is an important mechanical parameter for slope stability analysis. The large scale direct shear test
is an effective method to obtain the shear strength index of coarse grain soil; but it is difficult to excavate massive undisturbed soil.
The undisturbed sample was excavated in-situ, the laboratory small scale direct shear tests were carried out on undisturbed sample
and compacted sample for comparison. It is approved that the shear strength indices of undisturbed sample could be replaced by the
test results of compacted sample when the density and water content of compacted soil could be controlled effectually. The results of
small scale shear test of undisturbed soil and large scale shear test of compacted soil were comparatively analyzed. The shear strength
of residual soil achieved from small scale direct shear test is more slightly high than that of test results from large scale direct shear
test under the same pressure. The research results show that the shear strength indices of small scale direct shear test is slightly bigger
than that of slope take place slide in-situ. It is suggested that the peak value strength and remaining strength achieved from large scale
direct shear test should be selected for slope stability analysis when the density and water content of compacted soil could be
controlled effectually; it is more reasonable to calculate slope stability by this method.
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Table 1 Physico-mechanical indices of soil
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2345 47.80 12.45 16.27 5.24 2.03 2.60 3.45x10° 0.418 0.213 6.645
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Fig.1 Curves of direct shear experiment of intact soil
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Fig.2 Curves of direct shear experiment of compacted soil
(water content is 12.21%)
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Table 2 Results of direct shear experiment
of compacted soil

e GKE W FEE BRSO AEEESA
e . ;
/% /(g/em’) /(g/em’) / kPa /(°)
8.34 2.11 1.95 15.00 26.57
201 9.85 2.17 1.98 25.67 32.21
12.21 2.20 1.96 28.50 36.13
14.26 2.15 1.88 36.33 29.68
JrtR 5.24 2.03 1.93 29.50 20.10
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Table 3 Prepare parameters of compacted soil for large
scale direct shear experiment
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/% / (g/em’) /% / (g/em’)
701 5.24 1.93 13.70 1.93
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Fig.3 Curves of repeated direct shear experiment
of compacted soil (100 kPa)
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Fig. 4 Curves of direct shear experiment
of compacted soil
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Table 4 Results of large scale direct shear
experiment of compacted soil
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/% / (g/em’) / kPa /(°)
#18Y 33.64 17.83
428 3471 15.98

fﬁ’ f 13.70 1.93

%38 30.68 15.69
548y 29.23 15.38
NH BTG 5 5.24 1.93 29.50 20.10
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