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Study of dynamic structural characteristics of unsaturated loesses
in different regions

WANG Zhi-jie, LUO Ya-sheng, YANG Yong-jun
( College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract: The dynamic torsional shear triaxial tests are carried out on loesses of Lanzhou, Luochuan and Yangling under different
water contents and different stress states; and then the dynamic shear stress-strain curves of loesses are obtained. Besides, according
to Hardin-Drnevich hyperbolic model, the soil structural quantitative parameters, which are based on the dynamic shear stress, are
developed; and the dynamic structural characteristics of unsaturated loesses in Lanzhou, Luochuan and Yangling are analyzed by
using the parameters. Results show that the structural parameters of Lanzhou, Luochuan and Yangling loesses firstly reduce along
with the increase of the dynamic shear strain; and then remain at a stable level; water content and consolidation stress have significant
influence on the structural parameters. Under the same consolidation stress condition, the lower water content, the greater dynamic
structural parameters of the loess; and under the same water content, the smaller consolidation stress, the greater dynamic structural
parameters of the loess. In conclusion, under the same condition, the dynamic structural characteristics of Yangling loess is the
strongest; the following is Luochuan loess; and Lanzhou loess is the weakest; in other words, the structural characteristics of loesses
in the geographical spatial distribution exists a law of increment from the northwest to the southeast.
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Table 1 The basic physical properties of loess samples
LR e o IR g i
wi/ % wyl % L/ % /%
=M 2.71 28.8 18.0 10.8 CL 16.0
It 2.72 31.8 19.4 124 CL 18.0
(23 2.68 28.7 17.5 11.2 CL 20.7
R 2 REF B =R RIAR S &R
Table 2 The list of dynamic torsional shear triaxial test and samples of loess
R T WK BkER =100 kPa =200 kPa 0:=300 kPa
pd/ gem’ K. w/ % R pie R pe R pie
5 J J J J J J
12 J J J J J J
23t 1.40 15 19 v v v v J J
26 J J J J J J
35 (M) v v v
12 J J J J J J
L 13 15 P ! ! ! ! ! !
) 26 J J J J J J
38 (M) v v v
12 J J J J J J
Wit 1.28 15 P ! ! ! ! ! !
) 26 J J J J J J
41 (M1 A1) J J J J V V

TRIG T F R N SO, AMEHT70 mm.
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Fig.1 Dynamic shear stress-strain curves of loesses
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Fig.2 1/Gg4-p4 curves of loesses
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Table 3 The list of test fitting parameters

IRBER I a/10” b/10% R
JEORAEL N 35 1 1.27 9.71 0.999

P+ 1.20 4.17 0.984

SR T 0.891 3.83 0.967
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Fig.3 Typical dynamic structural parameter curve of
unsaturated loess
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