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Research on the Impact of Seasonal Freeze—thaw Cycles on Riverbank Stability and Frost
Damage Prevention Technologies in Cold Northern Regions
Xueliang Zhang
Gansu Installation and Construction Group Co., Ltd.

[Abstract] Long, cold winters in northern regions cause riverbanks to experience annual freeze—thaw cycles.
This process alters the physical and mechanical properties of the soil, disrupts its structure, and can lead to
instability issues such as collapses and landslides, threatening river flood control and the surrounding ecological
environment. This paper analyzes the mechanisms of riverbank soil changes under seasonal freeze—thaw cycles,
clarifies the main influencing factors and instability manifestations of freeze—thaw on riverbank stability, and
proposes three easily understood freeze damage prevention technologies—engineering prevention, material
improvement, and ecological protection—based on engineering practices in northern regions. These
technologies provide theoretical reference for freeze damage prevention and stability maintenance of riverbanks
in cold northern regions.
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