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Abstract: In this paper, a novel environmental-friendly hydrophobic powder is used to improve
the properties of loess so as to significantly improve its anti-permeability and enhance its stability
under wet conditions, as well as preventing water-induced geological disasters in loess terrain. A
series of triaxial permeability tests are carried out to investigate the permeability coefficient of the
loess mixed with hydrophobic powder in different concentrations. Furthermore, SEM tests and
soil-water contact angle tests are carried out to investigate the mechanism of hydrophobic powder
improving the anti-permeability of loess from the aspects of surface contact and internal structure
characteristics. The results show that the permeability coefficient of the improved loess gradually
decreases with the increase of permeation time, and the relationship between these two
parameters can be depicted by the power function. Meanwhile, the permeability coefficient
decreases with the increase of confining pressure, which is mainly represented by the shrinkage of
soil pores, the decrease in seepage channels, and the decrease in the effective seepage pressure.
The optimal hydrophobic powder dosage is 1% —2% , which reduces the permeability coefficient

of loess by 90%. The macro and micro anti-permeability mechanisms of the hydrophobic-powder-
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improved loess are as follows: on the one hand, the surface roughness of the improved loess is

increased, and of the existence of the hydrophobic group results in a larger soil-water contact

angle and lower free surface energy; on the other hand, the internal structure of loess is changed

by the hydrophobic powder blocking the pores in the loess body by adsorption, cementation, and

aggregation on the primary grains.

Keywords: improved loess; hydrophobic powder; permeability coefficient; anti-permeability

mechanism
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Fig. 1 Grain-size distribution curves
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Table 1 Physical properties of tested loess
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