34 5 Vol. 34 No.5
2017 5 Journal of Highway and Transportation Research and Development May 2017

doi: 10.3969/j. issn. 1002 - 0268. 2017. 05. 007

1 1 2 13 1
(1. 430065; 2.
430071; 3. 510225)
Abaqus
30% ;
1 U412.22 A 1002 - 0268 (2017) 05 —0050 —07

Study on Strength Characteristics of Unsaturated Basalt Residual Soil and Its Slope Stability
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2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071; 3. School of Urban Construction Zhongkai University of
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Abstract: In order to explore the rule of shear strength and its indexes varying with water content of
unsaturated soil the direct shear test of controlled water content and the test of soil-water characteristic curve
on the brown basalt residual soil from a selected slope of Bijie—Weining expressway are conducted. Based on
the finite element model of the slope established by Abaqus the slope stability with different water contents
are analysed by shear strength reduction method and the effect of matric suction on slope stability is analyzed
with the soil-water characteristic curve obtained from the experiment. The result shows that (1) with the
increase of water content the shear strength basically remains at first and then decreases significantly the
cohesion and internal friction angle present a trend of decrease in stage; (2) the contribution of matrix
suction to shear strength gradually decreases and eventually tends to zero with the increase of matrix suction;
(3) water content has a great influence on the stability of the basalt residual soil slope and the safety factor

of the slope is greatly reduced with the increase of the water content when the water content of the slope is
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more than 30%; (4) the increase of water content will decrease the matrix suction of soil mass and the loss
of matrix suction has the biggest influence on the slope stability when the slope soil is close to saturation at
this time the slope is the most vulnerable.

Key words: road engineering; basalt residual soil; direct shear test; shear strength; slope stability;
matrix suction
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Tab.1 Physical and mechanical indexes of basalt residual soil
pl W/ W/ Wyl ( <0.075 mm) /
(g*cm™?) % Gs % % I 1% E/MPa g
1.76 25.6 2.72 59. 62 43.07 16.55 90. 45 4.3 0.3
(2) 50 100 200 400 kPa
1.29 g/cm’ 7 mmo,
27.5% 30% 32.5% 35%
37.5% 40% 42.5% 45%
o FDJ -20 2

0. 8 mm/min
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Tab.2 Strength indexes of basalt residual soil with

different water contents

/kPa
1% 50 100 200 400 /kPa /(°) /kPa
27.5 67 90 174 254 35.4 28.7 889
30 58 95 140 252 34.4 28.5 526
32.5 51 90 144 242 31.7 28.1 340
35 45 85 126 217 29.4 25.4 210
37.5 38 67 103 150 24 21.0 139
40 26 45 72 120 16.5 14.7 92
42.5 19 24 42 60 12. 1 7.8 40
45 18 20 37 55 10. 8 6.7 5
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Fig.2 Relationship curve of cohesion with water content
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Fig. 3 Relationship curve of friction angle with water content
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