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Effect of saturation on shear strength characteristics of
weathered granite slope soils

-1 s el 1 1,2 1 so 1
LIKai', WANG Zhi-bing' , WEI Chang-fu°, YAN Rong-tao’, LU You-qian
(1. Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering, Guilin University of Technology, Guilin, Guangxi 541004, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: The shallow landslides are often triggered by heavy rainfall in weathered granite soil slopes. These slope failures usually
occur in a strongly weathered granite layer which has a big pore size. These can cause great casualties and property losses. Through
field investigation and laboratory experiments, the effect of saturation on the shear strength of highly weathered soils and completely
weathered granite soils taking from the intersection of Yulin and Wuzhou are investigated. It is found that there exists an "optimal
saturation" at which the shear strength of the soil reaches the maximum. The influence of saturation on both cohesion and internal
friction angle does not show a unique trend. It is also shown that the cohesion is significantly effect by the saturation of the soils; but
the friction angle is not. Completely weathered granite soils and the highly weathered granite soils are significantly different in their
lithological, composition, construction and shear properties. The characters of the highly weathered soil and completely weathered
granite soil are significantly different, especially in the relationship between saturation and shear strength .Based on the analysis of
cementation effect and the principles of matric suction, a sound explanation for the mechanisms underlying the above-observed
discrepancy is provided.
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Table 1 Basic physical properties of samples

/%  /(g/em®) % 1% /(cm/s)
2.71 21 182 069 458 303 5.59x107
2.66 17 173 077 437 286 145x107°
3
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Fig.9 SEM morphology of highly weathered soil and completely weathered soil

2
Table 2  Analysis results of silicate

1%

Si02 A1203 FBQO3 FeO Kzo N320 CaO MgO

69.83 16.91 4.58 0.19 1.45 0.056 0.017 0.17 6.57

68.28 16.36 3.07 1.14 431 0.230 0.032 0.65 4.97
3 3

Table 3 Results of direct shear test

/% / /kPa /()
20 8 15.00 24.00 269 31.0
40 6 28.80 60.00 28.0 32.0
9(8.) 9(b) 60 6 25.00 45.00 27.6 30.0
80 6 20.00 30.00 28.0 30.0
100 6 10.00  20.00 27.0 29.0
20 10 10.00 17.00 279 320
40 8 25.90 39.00 29.0 32.0
9(C) 9(d) 60 8 21.00 34.00 28.0 31.0
80 8 18.16 24.60 27.8 30.0
100 6 8.00 16.00 272 29.6

40% 60% “¢ 7z
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