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Study on the simulation method of collapsed soil movement
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Abstract
Most shallow landslides occur from the middle and upper parts of slopes, although slope stability analyses for shallow

landslides show landslides occur from the lower parts of slopes. Flume experiments were carried out on the movement
of collapsed mass, preparing soil mass at the upper part of the flume, The movement was different by the water content
of the soil mass, The soil mass with higher water content traveled longer. The dry soil was wholly transformed and the
soil containing water moved keeping original shape in some cases as shown in many actual examples of shallow
landslides. In order to develop simulation method applicable to the moving and transforming process of shallow
landslides, which occurred from the middie and upper parts of slopes and moved incompletely fluidized, a distinct
element method (DEM) was applied to the movement of the soil mass aiming at moving process of keeping original
shape. Combined particles were introduced when applying DEM. Pore-springs were considered in addition to
rebounding-springs. This is called an extended distinct element method (EDEM). The method explained well the
transforming process of the soil mass observed in the experiment.
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Table 1 Sediment volume percentage of movement process

Flume Water Content Transformed Moved Seil Left in the
Gradient Condition Sail Keeping Shape Box
Dry 100% None MNone
35° Partially saturated 5% 2% 93%
Fully saturated 32% 68% None
Dry 100% None None
40° Partially saturated 7% 16% 7%
Fully saturated 35% 23% 8%
Dry 100% None None
45° Partially saturated 100% None None
Fully saturated 25% 75% None
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Table2 Travel distance of collapsed soil observed in the

experiment
Flume gradient 35° 40° 45°
Water | DY a1 37 54
content | Partially saturated 13 23 46
condition | Eylly saturated 23 42 42

(Unit: cm)
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Table3d Parameters applied verification calculation of flume

experiment

Ttem of Parameter Value
Radius of particles r  [em] 6.33
Density of particles p [g/em’] 2.55
Number of Elements of single circular particle 585
element Elements of 3 combined particle 585
Rebounding Normal direction & [kN/m] 2.5
SPring constant Tangential direction & [kN/m] 2.5
Pare-spring Normal direction  kn [kN/m] | 2.5%x107'~2.5%1072
constant Tangential direction k. [kN/m]l | 2.5%107~5,0%107°
Coeflicient of restitution e 0.25
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