
  

 

 

Drainage performance of slope installed with wicking geotextile in seasonal frozen areas  
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  Freezing-thawing and rainfall are the primary 
factors causing slope instability in seasonal frozen 
areas. In spring, while the surface layer of the 
slope thaws, the deeper layers remain frozen. Soil 
melting combined with rainfall leads to water 
accumulation in the surface layer, resulting in slope 
destabilization through layers of spalling, which 
poses serious traffic safety risks. Traditional slope 
drainage technologies are effective only in 
removing free water in the saturated soil but are 
unable to control instability caused by capillary 
water migration. Wicking geotextiles offer both 
reinforcement and drainage, absorbing and 
discharging both free and capillary water through 
wicking fibers. These geotextiles have been 

applied in road engineering and other fields, 
offering a new solution for slope instability in 
seasonal frozen areas.To analyze the drainage 
performance of slopes using wicking geotextiles in 
these regions, a new drainage method combining 
wicking geotextiles with drainage pipes was 
developed.Model tests were conducted to examine 
the distribution and trends of temperature and 
moisture in the soil during freeze-thaw cycles and 
rainfall. The results demonstrate that wicking 
geotextile drainage slopes maintain more stable 
soil moisture levels, reducing landslide risks and 
significantly contributing to the safety of road traffic 
in seasonal frozen areas. 
 

 


