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Consolidation and Compressibility of Unsaturated Silt Clay and
Test Study on Volume Change
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Abstract; For studying consolidation mechanism of unsaturated soil which was correlative with matric suction,
and extending the applicability of consolidation theory, consolidation mechanism of unsaturated soil under dif-
ferent saturations was discussed by analyzing the water soil characteristic curve based on the latest experiment
results. The results indicated that the ultimate settlement is only related to the module of compression. The con-
solidation velocity of unsaturated soil is reducing with the initial degree of saturation, and the time of saturated
soil achieved complete consolidation is longer than unsaturated soil. The instantaneous settlement of unsaturated
soil under high degree is less than that under low degree in virtue of the compression of mixture in soil. Because
of saturation and matric suction in consolidation, the consolidation settlement under high degree is more than
that under low degree.
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Table 1 Physic-mechanical property of soil samples

+#% KRABEFH kB b akiabi]
w5 kN/m’ % B/ % B
1-1 17.8 13.30 50.6 9.8
1-2 18.2 17. 14 63.1 9.8
1-3 20.7 13.50 76.8 13.1
1-4 19.7 19. 55 83.5 13.1
1-5 19.4 24.50 90. 8 14.2
1-6 21.8 21. 67 100. 0 14.2
2-1 19.3 18. 06 74.4 13.1
2-2 18.8 22.12 78.2 15.8
3-1 18.9 11. 10 50.4 8.6
3-2 19.1 17.19 73.8 13.1
3-3 18.8 24. 40 85.7 14.2
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Fig. 1 Soil-water characteristic curve of unsaturated silt clay
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Fig. 2 Variety of axial stress with pressure
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Fig. 3 Varieties of lateral coefficients with pressure
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Table 2 Data of K, consolidation testing

+# &KkE/ BEE SERSs NES YA
Fe % kPa kPa A ol
2-1 18.06 148.8 24590  0.61 0.37
2-2 22.12 150.4  288.78 0.52 0.34
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Fig. 4  Relationship between axial strain and time under

first loading
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Table 3 Data of constant matric suction

Ak mAME AL BRNES ES5IER
w5 /% % % B/ %
3-1 50.4 1.55 0. 146 1.40
3-2 73.8 1.57 0.057 1.51
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Fig. 6 Relationship between time and consolidation degree
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L R | v T v ) i T M 1 4 ) v T
050 055 060 065 070 075 080 085 R BRI WA AT
PR % e HE/ % AL % AL/ %
B 5 AEmA BRI A et M S AR R A R 3-1 50.4 38.6 61.4
Fig. 5 Relationship between time to achieve saturation and 3.2 73.8 63.9 36. 1
initial degree of saturation 3.3 85.7 85. 8 14.1
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Fig. 7 Volume changes of soil samples under different satu-

rations
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