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Study on engineering mechanical properties of fiber reinforced loess after freeze-thaw cycle
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(1. Faculty of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China;

2. School of Urban Construction, Yangtze University, Jingzhou 434023, China)

Abstract: In response to the issues of fiber reinforcement effect and its mechanism in the loess of
the seasonal frozen soil regions of the Loess Plateau, this research conducts triaxial tests on fiber-
reinforced loess under varying water content, freezing temperaturesand freeze-thaw cycle condi-
tions, and carries out the scanning electron microscopy (SEM). By comparing strength parame-
ters under different testing conditions, it explores the deterioration from freeze-thaw cycles and
the reinforcing effects of fiber addition, revealing the influence mechanisms of freezing tempera-
ture, freeze-thaw cycles and reinforcement on the strength of loess. The experimental results
show that the lower the freezing temperature, the more significant the strength reduction after
thawing. The strength decreases more noticeably within the first five freeze-thaw cycles and then
gradually stabilizes. Fiber reinforcement helps to reduce the breakup of loess aggregates, thus ef-
fectively mitigating the deteriorative effects of freeze-thaw cycles on loess. Ultimately, a predictive
model for the strength parameters of reinforced loess in various freeze-thaw cycles is developed, providing a

theoretical support for the engineering application and numerical simulation of reinforced loess.
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Tab. 2 Physical parameters of polypropylene fiber
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Fig. 2 Variation of cohesion at different

freezing temperatures
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Tab. 3 Cohesion deterioration rate of reinforced loess freeze-thaw cycles
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Tab. 4 Average strength parameter deterioration coefficient
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