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Deformations strength, yield and moisture change
of a remolded unsaturated loess
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Abstract This paper studies the deformation. strength: yield and moisture change of a remolded unsaturated loess. Three types of stress
path tests using a modified triaxial apparatus were conducted, i.e. an isotropic compression test with controlled suction, a triaxial shrink-
age test with controlled net mean stress and a triaxial drained shear test with controlled suction and net cell pressure. The results show that
stress paths have significant effect on the deformation and moisture change of unsaturated soils the soil-water charateristics curve is depen-
dent on net mean stresss the shear strength versus suction relationship is non-linears the parameter for water content change under triaxial
shear condition is approximately a constant> the net mean vield stress and deviatoric yield stress increase with suction, and the yield suction
is not necessary equal to the maximum suction experienced by the soil specimen under constant net mean stress. Based on the test datas a
modified yield criterion associated with suction increase is proposed. In addition, a new method to identify the yield stress under triaxial
shear condition is suggested.

Key words unsaturated loess, suction, stress path, strength, deformation, yield, moisture change.
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Table 1 Amount of water drained {rom the test specimens
- s i) B IME K IEAE % i AR % 22
L L (d) Cem?) Cem?®) Cem®) (%)
s =50kPa 17 3.28 3.48 0.20 5.75
325 1] W 7 19 45 1) .
A T 4 154 5 s = 100kPa 17 4.29 4.47 0.18 4.03
s = 200kPa 14 5.98 6.18 0.20 3.24
LN e SO V] p =5kPa 33 9.83 9.11 0.72 7.90
1) = B 1R 58 p=50kPa 24 9.97 9.79 0.18 1.84
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Table 2 Volumetric strain and change of water volume at intersection points of stress paths
% R RS p(kPa) 50 100 200 50 100 200 50 100
L AT s(kPa) 50 50 50 100 100 100 200 200
e (%) 3 e a0 1.27 1.75 2.35 1.44 1.80 2.46 1.73 2.11
o W4 iR 56 1.63 2.53 3.02 2.26 3.28 3.63 3.03 4.10
e (%) P AR5 1.77 2.09 2.59 3.11 3.58 3.90 4.71 5.03
W4 IR 56 2.19 2.82 — 4.17 5.00 — 6.59 7.90
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Table 3 Values of soil parameters related to the
isotropic compression tests
W AP EAE KRR

febr (10 3/kPa)

kP (DO ()P T A 9 po
0 170 165 167.5 0.1099 10.65 6.51
50 185 180 182.5 0.0658 4.52 2.81
100 190 200 195  0.0615 4.55 2.58
200 200 210 205  0.0507 6.40 3.89
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Fig. 12  Water content change during triaxial shear



90 E I S

1999 4

%6 K12 hEELRIE
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