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This study was conducted laboratory flume tests to identify landslide features and flow characteristics of debris
using a flume test equipment. Under the several test conditions dependent on rainfall intensity and slope angle, the
authors measured pore water pressure, slope failure and displacement, spreading area of debris on a regular time
interval. The test processes were also recorded by video cameras and digital still cameras. According to the test
results, pore water pressures have trends of direct proportion to the rainfall intensity and the slope angle, resulting
in high potential of landslide triggering. The spreading area of debris is also increased with the slope angle and the
rainfall intensity as well as the rainfall duration.
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Fig. 1. Schematic description of the flume test equipment.
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Fig. 3. Features of the model slope: (a) the front view, (b) the side view.
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Table 1. Cases of the flume tests.
Test conditions
Case R amf{ill Slope angle Density = Remarks
No. intensity (degree)  (g/em’)
(mm/hr)
SL-1 250 25 1.425  open gate
SL-2 200 25 1.425  open gate
SL-3 150 25 1.425  open gate
SL-6 200 30 1.425  open gate
SL-7 200 20 1425  open gate
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Fig. 4. Landslide features of the SL-3 case: (a) after 5 minutes, (b) after 20 minutes, (c) after 130 minutes.
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Fig. 5. (a) Distribution of pore water pressure on each time,
(b) Positions of crack initiation and cumulative displacement
of soil.
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Fig. 6. Distribution of spreading area on each measure-
ment time.
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Fig. 7. (a) Relationship between spreading width and
length of soil, (b) Distribution of spreading area of soil.
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Fig. 8. Distribution of pore water pressure dependent on rainfall intensity: (a) P1, (b) P2, (c) P3.

Table 2. Comparison of times among rainfall intensity,
abrupt increase of pore water pressure and landslide
triggering.

Rainfall Time for abrupt  Landslide
Case No. intensity increase of pore  triggering
(mm/hr)  water pressure(sec) time(sec)
SL-1 250 830 990
SL-2 200 700 900
SL-3 150 690 1200
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Fig. 9. Spreading features of debris dependent on rainfall intensity: (a) spreading width, (b) spreading length, (c) spreading

area.
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g. 10. Distribution of pore water pressure dependent on slope angles: (a) P1, (b) P2, (c) P3.
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