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A Study on the Volume Change in Unsaturated Clayey Soil
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Abstract

This study was performed to evaluate the characteristics of volume change in unsaturated
clayey soil. The medium-plastic clay was selected and compacted by 50% of Proctor standard
compaction energy at 6% higher moisture content than its OMC. A series of isotropic com-
pression tests and triaxial shear tests were performed.

The results of the study are summarized as follows. At each matric suction, when the
matric suction was increased, the yield stress was increased and slope of volume change was
decreased. The more net mean stress was, the less the quantity of volume change was. In
shear test, the volumetric strain was much rapidly changed in large matric than in low matric
suctions. But the effect of matric suction to volume change disappeared under high net mean
stress. At lower deviator stress the more matric suction was, the higher volume change was.
Bui As the matric suction was increasing, the behavior of the unsaturated clayey soil was
similar to that of saturated clayey soil. Volume change in the unsaturated clayey soil can be
represented as a unique plane in three-dimensional space, which is the axes of net mean

stress, matric suction and void ratio.
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Table 1. Physical properties of the soil tested
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Fig. 1. Grain size distribution
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Table 2. Initial conditions of samples tested

Specimen Initial conditions
no. ra(t/m®) | w(%) €o Sr (%)
Sn-1 1.375 32.27 0.891 94.12
Sn-2 1.380 31.82 0.884 93.63
Sn-3 1.378 31.90 0.887 93.50
Sn-4 1.366 32.28 0.904 92.87
Sn-5 1.370 32.22 0.893 93.85
Sn-6 1.394 30.11 0.865 91.06
Sn-7 1.373 31.42 0.894 91.38
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Table 3. Soil properties at initial equilibrium

states »
1 " P T
Spec- . Net Initial conditions
. Suction
imun ki /em?) mean| 7d w ¢ Sr
no. (kgf/cm Etress (t/m®»)| (%) (%)

Sn-1 0.0 0.1 | 1.392 133.385/0.868(100.00
Sn-2 0.3 0.1 }1.401 |31.06 }0.853; 94.67
Sn-3 0.5 0.1 |1.395 |30.02 |0.868] 92.30
Sn-4 0.8 0.1 |1.398 |29.75 10.860| 89.97
Sn-5 0.1 0.0 |1.339 133.22 10.870! 92.56
Sn-6 0.1 0.6 |1.419 |29.46 |0.833| 91.97
Sn-7 0.1 1.6 | 1.458 |29.83 |0.783| 99.06
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Table 4. Slopes of loading and unloading and
yield pressures

Suction Po

(kef /em?) A(s) k (ke fem?) Remarks
0.0 0.3890 | 0.0681 0.65 Saturated
0.3 0.3034 | 0.0548 0.86  |Unsaturated
0.5 0.2881 | 0.0697 0.92 ”

0.8 0.2668 | 0.0565 1.1 »
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Fig. 5. e-log(p) curves for different soil suc-
tions
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Table 5. Soil properties for change of suction

P I I I So
, A ks -
(kgf/cm?) | | (kgf/cm?)
0.1 0.3966 0.02989 0.435
0.6 0.2759 0.02882 0.435
1.6 0.1207 0.02934 0435
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Fig. 6. Curves of void ratio changes versus suction
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Fig. 8. Results of triaxial compression test for
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