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Experiment on Fractal Feature of Gravelly Soil and Relationship
between Fractal Dimension and Debris Flow Initiation
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Abstract: About 182 gravelly soil samples were taken from 116 gullies in debris flow prone area. By means of grain
size analysis experiment the feature of gravelly soil is obtained on the basis of grain size analysis results the fractal
theory was introduced to calculate the fractal dimension of each sample at the same time the relationship between
fractal dimension and particle size distribution was discussed. After comprehensive analysis found that gravelly soil
in debris flow prone area is mainly concentrated in one dimension and the value of one dimension fractal ranges
from about 2. 250 to 2. 798 the larger the dimension fractal the more uniformly the gravelly soil becomes while the
fine particle content decreased along with the value of fractal dimension decreased. Based on distribution scope of
fractal dimension debris flow initiation experiment was conducted in the field and then by comprehensive analysis
of experiment phenomenon real time pore-water pressure and water-content conditions in the slope the following re—
sults has been achieved: the gravelly soil which can transfer into debris flow have prominent critical property the
critical value of fractal dimension is 2. 4. When fractal dimension below 2.4 the possibility of gravelly soil transfer
into debris flow is extremely low when fractal dimension value ranges from about 2.4 to 2.6 the soil destruction
and form into debris flow can be explained by soil mechanics under this circumstance debris flow density is higher
and the scale is larger. While fractal dimension value ranges from about 2.6 to 2.7 the soil destruction and form
into debris flow can be explained by hydraulics and debris flow density is lower at the same time the formation of
debris flow possess significant intermittent characteristics. Under the condition of identical fractal dimension and
rainfall the time of soil deformation ( debris flow do not initiate) or destruction and transferred into debris flow is

significantly positive related with soil density.

Key words: gravelly soil; fractal feature; fractal dimension; debris flow initiation; experiments



