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Creep constitutive model for frozen sand of Qinghai-Tibet Plateau
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( Northwest Institute of Eco-Environment and Resources, CAS) , Lanzhou 730000, China)

Abstract; To describe the creep characteristics of frozen sand along the Qinghai-Tibet Railway, a creep constitutive
model considering the coupling of stress and time was proposed. First, the tri-axial creep tests under different
negative temperatures and dry density conditions were carried out. Then, based on the Nishihara model,
considering the coupling influences of time and stress on the model elements, the coefficient of viscosity in
viscoelastic part was modified under the effect of time and stress, and the viscoplastic element was improved. By
introducing the damage variable, an improved Nishihara model for frozen sand was proposed. Finally, the new
creep model was verified based on the test results. It was found that the creep curves predicted by this model agreed
well with the corresponding experimental results from low stress to high stress, and the model could describe the
unsteady, steady, and accelerating creep characteristics accurately under different temperatures and stress levels.
Besides, the coefficient of viscosity and shear modulus in viscoelastic part and the coefficient of viscosity in viscous
plastic part decreased with the increase of temperature and shear stress, while the damage variable increased. This
study could provide a new choice for the creep prediction of frozen sand, and accumulate data for the study of creep
theory.
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Fig.1 Particles gradation curve

15 58 ; 2— R 33— 38 ;4— I DL RS AL AR 5 S— B A AR 1 B 4 5
6— 1] 37— I AT  8—m IR % s 9— R ; 10— & 4 A% 5 11—
LB MR 8% 5 12—V R GT 3 13—l ) i 43000 28 5 14—l ) 3 4% 24485 5
15—t fe] IR A 328 5 Lo— i as VR I 5 17— 30k 5 18—14 VR 5
19— i 2

2 ZHRBRRZETE

Fig.2 Schematic diagram of the tri-axial testing system
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Fig.3 Creep curves for frozen sand under tri-axial conditions
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