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DATA ANALYSIS ON SLOPE FAILURE BY HEAVY RAIN

By Kazuo Asuipa, Shinji EcasHira and Hiroshi Aot

Synopsis

The rainfall conditions and geographical features on slope failure are analyzed by using the
field data.

The rainfall condition for the occurrence of slope failure or debris flow is clearly demonstratd
on a plane of maximum hourly precipitation and daily or total precipitation by grouping the
geological conditions. Not only the condition for the occurrence of slope failure but also the density
are determined by the rainfall intensity and total precipitation, of which relation is different from
place by place due to the difference of the resisting force.

A lot of information is obtained concerning the geographical features on slope failure.
The geographical condition for the occurrence of slope failure is clearly demonstrated in the
watershed area and slope angle. The slope failure is apt to occur at the slope steeper than 30°
and at the place where the slope angle changes downward from steep to mild.
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Fig. 1 Maximum hourly and daily precipitation in the past sediment distster.
The number in the figure indicates a percentage of hourly precipita-
tion to daily one.
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Fig. 2 Maximum hourly and 3 hours precipitation in the past sediment disaster.

The number in the figure indicates a percentage of hourly precipitation
to 3 hours precipitation.
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Fig. 3 Distribution of slope failures, maximum hourly precipitation and total precipitation at
the disasters in July, 1972 and Sep., 1974 in SYODOSHIMA.
(A black dot=10 failures.)
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Fig. 4 Slope failure density as a function of maximum hourly precipitation and total
precipitation at the disasters in July, 1974 and Sep., 1976 in SYODOSHIMA.
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Fig. 5 Distribution of slope failures, maximum hourly precipitation and total
precipitation at the NAGASAKI disaster in July, 1982. (A black dot
=10 failures.)
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g. 6 Comparison between slope failure density functions for SYODOSHIMA
disaster and NAGASAKI disaster. .
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Fig. 7 Research field: a tributary of the River Mizukoshi in CHIHAYA, OSAKA.
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Fig. 8 Distribution of precipitation in OSAKA in July 31-Aug. 3, 1982.
Table 1 Numbers of slope failure for different landform.
concavity landform convexity landform plane landform
region S - total
number of |percentage| number of |percentage| number of |percentage
slope failure | (%) slope failure (%) ~ Islope failure %
NAGASAKI
(July, 1982) 47 67 5 7 18 26 70
MINAMI KAWACHI -
(R. MIZUKOSHI,) 24 52 9 20 13 28 46
Aug. 1982
SIMANE
(SHIKOTANI,) 163 44 68 19 136 37 367
~\ July, 1983 _ e
total 235 49 81 17 167 34 483
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Fig. 9 Distribution of slope failure in
the research field.
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Fig. 10 Comparison of the slope angle distributions evaluatebd by different measuring

intervals.
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Fig. 12 Longitudinal profiles along the concave slopes for non-failure places.
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Fig. 13 Longitudinal profiles along the concave slopes for failure places.
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Fig. 14 Occurrence of slope failure in the domain of watershed area and slope angle
(black point: failure slope, white point: non-failure slope).
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Fig. 15 Occurrence of slope failure in the domain of watershed area and the distance

along the slope from watershed divide (black point: slope failure).
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Fig. 16 Occurrence of slope failure in the domain of slope angle and the ratio
of the two slope angles (black point: slope failure).
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Fig. 17 Numbers of slope failure for each slope angle ratio.
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Fig. 19 Relation between area of slope failure and watershed area.
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