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Study on Strength Deterioration Characteristics and Influencing
Factors of Sandy Loess Under Freeze-Thaw Cycles

LU Zhi', XIE Bo®, SONG Fei*, DENG Juntao'®
(1. China JIKAN Research Institute of Engineering Investigations and Design Co. , Ltd. , Xi’ an, Shaanxi 710043,
China; 2. College of Geological Engineering and Geomatics, Chang’ an University, Xi’ an, Shaanxi 710054, China)

Abstract; To reveal the strength characteristics of sandy loess under freeze-thaw cycles, taking sandy
loess in Zizhou, Yulin, as a research object, the freeze-thaw cycle experiments on the sandy loess with
different initial conditions was carried out, and the triaxial shear strength of the soil was determined after
freezing and thawing. The results showed that: the surface of sandy loess after freezing and thawing
showed a obvious structural damage phenomenon; the cohesion of soil body decreased with the increase
of the number of freeze-thaw cycles firstly and then rebounded; the cohesive force of soil body after
freezing and thawing decreased with the increase of the initial water content, and the freezing tempera-
ture had different influences on the cohesive force of soil body of different water content. It was also
found that the friction angle of soil body decreased under freeze-thaw cycles, but the overall decrease
was not significant and the decrease of soil body strength was mainly affected by the deterioration of co-
hesive forces. Both extreme low-temperature freezing at higher water contents and higher-temperature
freezing at lower water contents accelerate the destruction of soil strength under freeze-thaw cycles.

Key words: sandy loess; freeze-thaw cycle; freezing temperature ; water content; shear strength
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Fig. 1 Soil particle size distribution curve
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Fig. 2 Apparent characteristics of specimens after under freeze-thaw cycles
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Fig. 3 Statistical chart of cohesive forces after freezing and thawing of sandy loess (-25 °C)
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Fig. 4 Cohesive forces versus number of freeze-thaw cycles relationship curves under different freezing temperatures
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Fig. 5 Friction angle versus number of cycles curves in soi under different water contents
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Fig. 6 Shear strength versus number of number of cycles for soils under different moisture contents ( 100 kPa)
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Tab. 3 Fitting parameter values for cohesive forces

versus number of cycles relationship (-25 °C)
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