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Numerical method for simulating the accumulation of large wood at the debris-flow head
Takuro SUZUKI!

1 Forestry and Forest Products Research Institute

Abstract: Large-scale debris flows associated with heavy storms may be accompanied by considerable amounts of large wood.
Large wood can significantly damage structures; consequently, effective countermeasures should be developed. Since the specific
density of large wood is lower than that of debris flow, large wood accumulates at the debris-flow head aided by the fast flow near
the flow surface. Accordingly, check dams can effectively collect the large wood at the debris-flow head. In this study, we developed
anumerical simulation technique for reproducing the accumulation of large wood at the debris-flow front. Assuming that large wood
flows near the surface layer, we derived the relational formula between the volume and transport concentration of large wood based
on existing constitutive equations of debris flow. Further, we conducted channel experiments and numerical calculations for outflow
to the alluvial fan. Experimental results indicated that the debris flowed into the alluvial fan and then spread in the transverse
direction. Large wood accumulated along the edge of the debris flow. The predicted results were in good agreement with the
experimental results.
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Fig.1 Schematic diagram of debris flow and large wood
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Fig.2 Experimental Flume
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Fig.4 Calculation results without the large wood transport

concentration formula
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Fig.5 Calculation results with the large wood transport
concentration formula
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