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Strength characteristics of expansive soil
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Abstract: [Objective] The paper studied the influences of expansion potential and water content on
shear strength of expansive soil to provide reference for strength theory and engineering application.
[ Method]) Shear strength indexes of three expansive soils with different expansion potentials obtained from
Ankang, Hanzhong and their 1 : 1 mixed soils (Hereafter referred as Hanzhong soil, Ankang soil and Com-
posite soil) under different water contents were determined using consolidated undrained method and TFB-
1 stress-strain triaxial apparatus of unsaturated soil. Then, the relationship between shear strength and wa-
ter content and expansion potential was discussed and the variation was analyzed. [Result] Negative corre-
lations existed between water contents and the shear strength indexes of the unsaturated expansive soils.
When the water contents increased from 12% to 24 % ,the cohesive forces of Hanzhong soil, Composite soil
and Ankang soil decreased by 56. 83,53. 74 and 61. 61 kPa and the angle of frictions decreased by 7. 87°,
9.12° and 9. 58°,respectively. Positive correlation existed between expansion potentials and shear strength
indexes of the unsaturated expansive soils. The expansion potentials of Hanzhong soil, Composite soil and
Ankang soil decreased successively. When the water contents were same (12%,15%, 18%,21% and

24%) ,the shear strength indexes of Hanzhong soil, Composite soil and Ankang soil also decreased succes-
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sively. [Conclusion) The shear strength of unsaturated expansive soil closely related to water content and

expansion potential.
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Table 1 Physical indicators of the tested expansive soil samples
/ _: . o)/ Y
(0 )/ (g2 cm™®) (Gs) (w) /% (wp) /% . (0, % .
Soil sample K}EY i d Relative volume Liquid limit Plastic limit Free expansion Expansion
SOt samp aximum dry ° . A4 - rate potential
density quality
Hanzhong soil 1. 50 2.73 110. 70 24.03 110 Powerful
Composite soil 1.53 2.72 61.68 24,97 75 Medium
Ankang soil 1.61 2.70 45. 27 26.17 50 Feeble
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Table 2 Shear strength indicators of the three tested soil samples under different water contents

Hanzhong soil

Composite soil

Ankang soil

(w) /% /(° /C /(°
Wltero (¢)/kPa @/ (¢)/kPa (/O (¢)/kPa (/)
. Cohesion Angle of Cohesion Angle of Cohesion Angle of
content B friction ) friction ) friction
12 122. 38 26. 86 112. 20 25.63 95. 69 24.79
15 105. 63 24. 06 94. 37 23.26 71.23 22.40
18 89. 56 21. 44 83.49 20. 16 58.97 19.92
21 72.74 20.03 67.20 18. 02 44,99 17.75
24 65.55 18. 99 58. 46 16. 51 34.08 15.21
2 ’ b 3 ’
[N ® 12% ° s
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Table 3 Determination of parameters for the relationship between ¢ and w of the testing soil samples
- A B . R
Soil sample Correlation coefficient
Hanzhong soil 234.9 5. 40 0.992
Composite soil 216.9 5.47 0. 994
Ankang soil 260. 4 8.41 0.996
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Table 4 Determination of parameters for the relationship between ¢ and w of the testing soil samples
P
Soil sample E F Correlation c<§§fi)cient
Hanzhong soil 65.90 34.93 0. 959
Composite soil 78.26 34. 80 0.986
Ankang soil 79. 36 34. 30 0.999
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Table 5 Mineral composition of the three tested expansive soil samples with XRD %
Clay mineral relative amount
Soil Free Clay mineral .NOWCMY
sample expansion rate  total amount lite Mixed-layer Rﬂﬁ() of Kaolinite mineral total
mixed-layer amount
Ankang soil 50 38.9 25 70 55 5 61.1
Composite soil 75 51.2 26 65 65 9 48. 8
Hanzhong soil 110 58.4 10 82 65 8 41.6
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