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Configuration Fractal and SOC Criterion of Large Scale Granular
Material and Their Application in Mountain Hazards
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Abstract: Fifteen groups of real sand-pile model are introduced, whose selforganized criticality in granular mix
tures is strongly influenced by non-uniform degree of granular material. Three different dynamic behaviors showed
in the experiment, such as quast period distribution, normal distribution and pow er law distribution, are analyzed.
It is deduced that nomuniform degree is neither used to describe the selfcomparability of system configuration nor
used as the criterion of selforganized criticality ( SOC). Fractal theory is applied to study fractal characteristics of
sand-pile structure. It is showed that sand pile takes on a good fractal structure as noruniform degree is betw een
1.53 and 5. 0. Fractal dimension rises fast when noruniform degree is less than 2. 85, and rises slow when it is
greater than 2. 85 but does not exceed 3. 0. Moreover, through the analysis of the intrinsic relation betw een fractal
characteristics of sand-pile and SOC, the system presented SOC is found to have a steady fractal structure. The cr
terion for SOC is discussed and application of the SOC theory is prospected. Application of SOC theory in the fore
cast and prediction of mountain hazards and their control engineering design are discussed at length.
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