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Nonlinear model for unsaturated soils and its application
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Abstract A norr linear model for unsaturated soils is presented. The model consists of two aspects, i. e., the deformation of soil skeleton and the

water volume change of unsaturated soil. Total of 13 parameters are involved in this model, 11 of which are associated with soil structure, and 2

are associated with the water phase. All the parameters have either physical meanings or geometry meanings, and can be determined using labora-

tory tests. Only two types of triaxial tests are required to determine the 13 parameters, i.e., 1) the triaxial shear test with controlled suction and,

2) the triaxial shrinkage test with controlled net mean stress. The model is used to predict the suction changes in undrained triaxial tests, good

agreement are obtained.
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/kPa  /kPa  /kPa  /kPa RIS THfH
100 250 266 0.94
0 200 480 543 0.88 0.8 225 0.10
300 720 862 0.84 .
00 400 463 0.86 0 100 2/(:3, 300 400
50 200 644 775 0.83 0.8 235 0.13 s /xa
300 850 1042 0.82 B3 L& EFHESER DTN
100 472 568 0.83 Fig. 3 Variation of K, with suetion
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Table 2 Tangent bulk moduli for soil skeleton and water
WA 0= u, B 1 K ¥ = 70% B A K P = 100%
/KPa /kPa S/kPa &/%  K/MPa  K/MPa 2= kpy &/%  Kw/MPa K./MPa
100 58 0. 60 9.7
0 200 12 1.54 7.3 8.2 8.2
300 168 2.23 7.5
100 92 0.71 13.1 133 0.46 29.0°"
50 200 150 1.43 10.5 11.9 215 0. 64 34.1° 21.8
300 198 1.63 12.1 283 1.30 21.8
100 110 0.73 15. 1 157 1.06 15.4
100 200 154 0.92 16.7 15.5 220 1.04 21.2 19.7
300 212 .44 14.7 303 1.35 2.5
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Fig.4 Water content change during triaxial shear
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shear( Drumright, 1989)
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Fig. 6 Suction change during isotropically consolidated
undrained test( Bishon et al. 1963)
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Table 3 Stress states of specimens before shear ( Drumright, 1989)

R S 19 [ 45 & 13/ kPa W 11/ kPa
Usll1 15 49.8
Us12 15 150. 1
US18 50 49.3
Us19 50 149.3
US24 150 48.6
(525 150 145.3
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