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Strength Characteristics of Unsaturated Silt under Suction Control

LI Xinming"" ZHANG Hao® SUN Yuzhou'
(1. School of Civil Engineering and Architecture Zhongyuan University of Technology Zhengzhou 450007 China;
2.College of Architecture and Civil Engineering Xinyang Normal University Xinyang 464000 China)

Abstract: In order to study the mechanics characteristic of silt using in highway embankment in eastern Henan
Province the unsaturated direct shear test was conducted using unsaturated direct shear apparatus with controlling suc—
tion. The contribution of the suction to the unsaturated strength for silt was mainly analyzed. The effects of dry density
to strength were also discussed. The results showed that the particle size of eastern Yellow River alluvial silt was con—
centrated on 0.005 ~ 0.075 mm. The compaction curve appeared asymmetrical “double hump” phenomenon but the
peak values were different obviously. Attention should be given to the accuracy of the maximum dry density in construc—
tion. Dry density and suction had different influences on the cohesive force ¢ . The cohesive force changed with the de—
crease of the suction which was like parabola. The maximum cohesive force appeared near the optimum moisture con—
tent. The cohesive force increased with the increasing of dry density. The effect of suction to the angle of internal fric—
tion was small within the range of 5 °. In general with the increase of dry density the angle of internal friction in—
creased slightly. For the silt the effective angle of shearing resistance ( ¢°) and the angle of shearing resistance with
respect to matric suction ( ") was not constant where ¢ was influenced by the matric suction and ¢"was influenced by
matric suction and vertical stress together. That is to say the Mohr-Coulomb failure surface was bidirectional bending
in the space of 7—(u, —u,) —(o, —u,) -
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Fig. 1 Grain size distribution curve
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Tab. 1 Basic physical properties of silt . 0 kPa( )
1% 1% 4FDJ20
11
20.8 2.68 20.5 28.9 8.4
50.100.150.200 kPa ;
1. .
0.005 mm 6 mm
5.4% ( 0.075 mm) 15%;
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Tab. 2 Fitting equation of shear strength and consolidation stress with different matrix suctions of silt

2

/(kg *m™) /kPa R
0 y = 0.595x + 12.65 0.989
50 y = 0.617x + 31.85 0.999

1.58 100 y = 0.684x + 32.90 0.985
200 y = 0.703x + 42.45 0.998
400 y = 0.707x + 37.30 0.997
0 y = 0.599x + 28.00 0.994
50 y = 0.668x + 43.05 0.998

1.64 100 y = 0.709x + 50.95 0.986
200 y = 0.709x + 61.20 0.995
400 y = 0.714x + 52.15 0.980
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3
Tab. 3 Shear strength parameters of silt

50 kPa 100 kPa 150 kPa 200 kPa

c

(geem™) [kPa @ /(%) /kPa o kP ghy(o) 7 /kPa o' /(%) 7 /KPa G /(%) 7 /kPa b /()

0 30.8 12.7 40.6 - 77.1 - 97.8 - 133.0 -
50 31.7 24.9 62.6 21.9 94.3 237  123.6 233  155.8 25.5
1.58 100 33.9 34.9 69.6 152  101.5 163  128.0 145 1749 23.3
200  35.1 41.5 74.9 9.2 114.8  12.0 1460 124 1837 14.5
400  35.1 37.3 70.4 - 110.6 - 144.9 - 176.8 -
0 30.9 28.0 56.2 - 88.7 - 121.7 - 145.1 -
50 33.7 36.8 77.3 212 109.8 237  141.0 249  178.3 31.5
1.64 100  35.3 2.5 89.6 17.6 1147 150 162.1  23.9  196.0 25.8
200 353 61.2 97.8 113 1286 11.5 1712 162  201.8 15.7
400 355 52.5 88.3 - 118.4 - 168.2 - 190.7 -
“ 0kPa o" ; 400 kPa "
b 3
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Fig. 8 Mohr Coulomb 3D failure surface
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