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Synopsis

To prevent losses of human life caused by sediment disaster, the warning and
evacuation system have been advanced. To obtain information of the safety evacuation
route and shelter from debris flow, we applied debris flow simulator Hyper KANAKO
system to a debris flow prone torrent in Kyoto Prefecture. In this study, we set landform
data using digital elevation data. We also changed the landform partly to consider the
artificial channel depth and building height. We set the supplied hydrograph using
assumed rainfall intensity (88.9 mm/h) from Iwai’s method. We set recurrence intervals
of the assumed rainfall intensity as 100 years. Sediment volume of debris flow was
estimated from assumed slope failure area rate (5%) and depth (1.5 m). The simulation
results showed that part of the sediment moved down through the channel and sediment
overflowed where channel becomes shallow. The results also showed that the flooding
flow concentrated in the passageway under railroad which is narrow and located low.
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Table 1 Parameters for the simulation

Parameters/Variables (Unit) Value
Simulation time (s) 600
Time step (s) 0.01
Diameter of material (m) 0.05
Internal friction angle (deg) 35
Mass density of bed material (kg/m’) & 2,650
Mass density of fluid phase (kg/m’) p 1,180
Concentration of movable bed 0.65
Acceleration of gravity (m/s?) 9.8
Coefficient of erosion rate 0.0007
Coefficient of deposition rate 0.05
Manning's coefficient (s/m*®) 0.03
Interval of the 1D calculation points (m) 5
Mesh size in 2D area (m x m) 1x1
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Fig. 4 Embankment along the railroad
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Fig. 5 Supplied hydrograph for simulation
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Fig. 7 Simulation result for debris flow trace
(maximum flow depth and deposition thickness)
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