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Study of spatial variability and stochastic modeling of surface soil permeability

LI Shao-long, ZHANG Jia-fa, ZHANG Wei, XIAO Li
(Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: The surface soil permeability is tested on the soil samples taken from a region of 200 m by 100 m in a typical stretch of
Yaodi Dyke of Hanjiang River. Taking the test results as samples, both random and structural spatial properties of soil permeability
are analyzed. It is shown that the permeability of sandy soil in the research area is horizontally isotropic; and the exponential model
can describe its spatial correlation structure. Turning bands method is adopted to simulate the permeability random field. The basic
statistics and spatial structure of the simulated results are checked. It is shown that the generated realizations of the turning bands
method preserve the statistical properties of the original random field; and the turning bands method has acceptable convergence.
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Fig.1 Sketch of sample locations
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Fig.2 Measured permeability
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Fig.3 Calculation and fitness of experimental variogram
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Fig.4 A realization of simulated permeability fields
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Fig.5 Sample mean of different simulations for InK
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