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Fractional creep model and experimental study of saturated saline soil
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Abstract: The creep behaviors of saturated saline soil are studied in the consolidation creep test under isothermal conditions in this
paper. Based on the element model, the fractional creep model of saturated saline soil was established by introducing Abel dashpot
and osmotic suction. The phenomenological correlation between salt content and creep behavior of saturated saline soil is discussed.
The effects of osmotic suction on the ratio C,/C, of the secondary compression coefficient to the compression index, initial shear
modulus and initial shear strain are analyzed by combining experimental results with fractional model fitting. The fractional order
model is fitted by the test results of different stress levels and salt content. The validity of the model is verified by the viscosity
coefficient formula. The results show that the ratio C,/C, increases exponentially as the osmotic suction increases. The initial shear
modulus decreases as the osmotic suction increases, and the initial shear strain exhibits a linear relationship with the osmotic suction.
Comparing with the integer element model, the fractional creep model proposed in this paper is more suitable for predicting the creep
behavior of saturated saline soil. Combined with the results of experiments and model analysis, it is found that the increase of salt
content promotes the creep behavior of saline soil.
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Fig.1 Consolidation test results
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Table 1 Average secondary consolidation coefficient
of saturated saline soil

LB N WIE S RS C,
/ (mol « kg™

ZEMK 0.0 0.001 330
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Fig.2 Triaxial shear creep test of saturated saline soil
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Table 2 Model parameters of saturated sulfuric saline soil
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