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Abstract

Although water level and moisture changes in loess soils are important triggers for loess
landslides, hydraulic conductivity of the loess also plays an important role. By analyzing a soil
trench and soil samples from the South Jingyang Plateau, northwest China, a loess slope was
investigated. A horizontal adit in a Lishi loess layer was also analyzed. Using variable head
permeability tests the saturated horizontal hydraulic conductivity (Ky) and saturated vertical
hydraulic conductivity (K,) of the loess samples were measured. Results showed that the majority of
the Ky, values are larger than the K, values, indicating that the loess exhibits permeability anisotropy.
Lilliefors test was used to determine the normality of the Ky and K, results. Test results indicate that
Kn and K, measurements of the loess samples collected in the trench and adit all show log-normal
distribution, while a number of the K, and K, values also reflect a normal distribution.
Geo-statistical analysis shows that the spherical model and the Gaussian model provide the best fit
variograms of K, and K, values along the trench; analysis along the adit indicated the opposite
results. The variogram range values suggest that the spatial correlation of loess K, is greater in the
vertical direction in a horizontal plane, while the spatial correlation of Ky in the adit is greater than
that in the vertical direction. Loess structure rather than randomness decides the spatial variation of
Kn and Ky measurements (except for Ky variation along the adit which depends on both structural
factor and randomness). Ky and Ky values of loess tend to decrease with depth; results which can be
described by an exponential decay model.
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