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Fig. 1 Sample and element stress in hollow cylinder apparatus
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Abstract: The experiments and constitutive models considering principal stress axes rotation
were analyzed, and the proposals for further study were offered. Based on different loading
conditions, the basic deformation characteristics of soils considering principal stress axes rota-
tion were described systematically and more suggestions were thrown out in terms of pure prin-
cipal stress axes rotation and coupling principal stress axes rotation. The representative soil
constitutive models ( bounding surface model, multi-mechanism model, kinematic hardening
rotation and generalized plasticity model) were commented systematically. It was concluded
that the generalized plasticity model was more suitable for describing deformation characteris-
tics of soils considering principal stress axes rotation. It shows that the major research direc-
tions of the soil constitutive relation considering principal stress axes rotation for further study
are detecting the essential properties under principal stress axes rotation, building the reasoning
strict, simply formed and applicable convenient model, and then guiding the engineering prac-

tice based on the achievements.

Key words: soil mechanics; principal stress axes rotation; experimental progress research;

constitutive model research; soil mass



