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Abstract: In order to study the rules of creep deformation and damage evolution of frozen aeolian soil in
seasonal frozen area, the triaxial creep test under different negative temperature conditions is carried out by
frozen soil GDS triaxial test and analysis system, and the influence of different negative temperatures on the
creep damage characteristics of frozen aeolian soil is analyzed. A method for determining the creep damage
time threshold and the yield time threshold is proposed according to the 3-stage characteristics of typical creep
curve. Based on Kachanov’s hypothesis of creep damage to concrete materials, the elastic modulus and the
shear strength parameters of frozen aeolian soil are weakened. The creep damage rules of frozen aeolian soil in
different creep damage stages under different negative temperature conditions are analyzed. The plastic

element in the Nishhara model is improved to a nonlinear viscoplastic body with damage characteristics, and
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it is assumed that it obeys the Drucker-Prager yield criterion, a staged creep damage model of frozen aeolian

soil is established, and the model calculated value is compared with the measured value, thus the rationality

of the model is verified. The result shows that (1) temperature has significant effect on the creep

characteristics of frozen aeolian soil, the I and II stages of creep will occur only when the temperature is lower

than — 15 °C, the III phase will occur when temperature is higher than — 10 °C, the staged model can

describe the damage characteristics of frozen aeolian soil in different creep stages; (2) the degradation of

yield boundary is the main reason for creep damage of frozen aeolian soil, creep damage will cause the yield

boundary shrinking, effective stress increasing, and the continues expansion of plastic zone range, the

effective stress point will fall on the position near the damaged yield boundary.

Key words; road engineering; creep damage model ; creep test; frozen aeolian soil; D — P yield criterion
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Fig. 1 Division of creep damage stages
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Fig.2 Modified Nishihara nonlinear element model
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Tab.1 Basic physical parameters of soil sample
R W SR MR Sk TEES BRI WEE
HE % %  BU/% F/% (g-em ) kPa  F1/(°)
@ 31.8 18.2 13.6 21.1 1.79 21.6 17.3
® 32.5 17.8 14.7 20.8 1.73 21.9 16.9

©) 30,6 17.6 13.0 20.6 1.82 22.3 17.2
Fry o 31.4 0 17.9  13.8  20.8 1.78 21.9 17.1
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Tab.2 Characteristic time and damage parameters
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Fig. 4 Instantaneous deformations and compressive

strengths at different negative temperatures
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