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The application of nonlinear theory in the soil constitutive

CHEN Xi,LUO Ya-sheng, CHENG Da-wei

(College of Water Resources and Architectural Engineering , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This paper analysed the variability and stability in the soil constitutive evolution
processes. [Method) Using bifurcation theory, the research constructed variability causing strain and sta-
bility causing strain evolution model. Based on the compression test of loess samples from Yangling region
of Shaanxi province, the paper tested intact specimen, saturation specimen and remolding specimen strain
curve separately,and calculated Yangling loess equilibrium migration process. [Result) The soil structural
system has four kinds of equilibrium. The equilibrium migration process of Yangling loess is of non-cycle
curve or linear motion far away from equilibrium A. As there exists great gap between the competitiveness
of stability and variability,and variability has strong competitiveness, the system is far away from equilibri-
um D and C,and finally evolves to the equilibrium B. [Conclusion) The final state of the soil constitutive e-
volution depends on the strength of the competition between variability and stability .
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Table 1 Indicators of the physical properties of the Yangling,Shaanxi loess
ARk R KRG KR/ % T/ [iAc S R/ %% SRR/ %% LRCE iR +HEsrk
Soil sample Natural moisture (g ecm™*) Specific Liquid Plastic Plasticity Soil
source content Dry density gravity limit limit index classification
¥k Yangling 18 1.32 6.29 36. 20 21.56 13. 64 IS RO 1

Low liquid limit clay
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Fig. 1 Strain diagram with load change of different loess
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