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[ Abstract |

shear strength decreases, which is easy to cause slope instability. In this process, the change of matrix suction is the key factor leading

Under the condition of heavy rainfall, the rock and soil saturation of fully weathered granite slope increases, and the

to the change of shear strength. Taking Laoshan fully weathered granite slope in Qingdao as the research object, the soil and water
characteristic curve (SWCC) of fully weathered granite based on Van Genuchten model was obtained by means of centrifuge test, undr-
ained direct shear test, X-ray diffraction analysis, conventional silicate chemical total analysis test and scanning electron microscope
test. The effect of matrix suction on the shear strength of fully weathered granite was studied systematically. The results show these as
follows. The saturation of fully weathered granite soil is negatively correlated with matrix suction, and the soil samples with uneven grada-
tion have stronger drainage capacity. The shear strength index is affected by matrix suction differently. Cohesion is more sensitive to the
change of matrix suction than the angle of internal friction. There is a positive correlation between matrix suction and shear strength in
fully weathered granite soil. The research results can provide theoretical guidance for slope prevention in fully weathered granite area.

[ Keywords] fully weathered granite; matrix suction; shear strength; saturation; SWCC
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Table 1 Basic properties of samples
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Fig. 1 X-ray diffraction analysis of completely weathered soil samples
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Table 2 Particle size distribution of undisturbed soil

A%/ mm MLt/ g
1 42 +43
>5 9.7 9.8 9.9
2~5 19.8 20.5 22.6
1~2 10.6 16.4 18.7
0.5~1 8.1 9.2 8.4
0.25~0.5 5.9 9.2 7.4
0.075 ~0.25 10.2 8.3 7.1
0.05 ~0.075 5.3 4.6 3.5
0.01 ~0.05 14.2 10.4 10.8
0.005 ~0.01 3.6 1.0 2.2
<0.005 12.6 10.6 10.4
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Fig. 2 Matrix suction test process
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Fig. 4  Soil samples with different moisture content
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Table 3 SWCC measurement data
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(remin~") . - —
J1/em H/% J1/em B/ % Ji/em /%
500 29.62 26.8  26.58 27.7 24.46 28.2
1000  100.44 26.5  88.73 27.5  85.49 28.0
1500  239.58 25.9 204.52 26.7 185.33 27.0
2000  401.76 24.3  362.34 24.8 354.62 25.4
2500  589.83 23.3  560.47 23.9 543.26 24.7
3000  849.36 21.8 832.61 22.3 812.35 22.9
4000 1461.21 20.2 1289.53 20.8 1175.36 21.7

5000 2359.33 15.7 2143.67 16.1 1985.83 17.2
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Fig. 5 SWCC curve of completely weathered granite
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Fig. 7 The relationship between shear stress and
shear displacement of fully weathered granite

under the vertical stress
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Fig. 10 Morphological characteristics of three completely weathered soil samples

with different saturation under scanning electron microscope
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