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On the Slope-failures and Geotechanical Properties of Volcanic Deposits
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Table 1. Summary of slope-failures owing to the
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heavy rain by the Baiu front in june, 1976
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Table 2. Kinds of slopes
s ki Ushine, : . Kimotsuki-gun
Kagoshima-shi | .5 ehi Tarumizu-shi ’1 and So-gun Total
Natural slope \ 3 3 i 3 l 7 i 16
Man-made | Cutting 3 0 1 0 | 5 8
slope Baking 2 1 i 0 i 0 3
Compound slope | 6 0 ‘ 0 \ 1 7
e - S S N [
Table 3. Gradients of slope-failures
Gradient . . | Ushine, \ . . Kimotsuki-gun
(deg.) Kagoshima-shi | Tarumizu-shi 1 Tarumizu-shi and So-gun Total
10< | 0 { 0 0 0 0
10-20 | 0 | 0 ; 0 0 1 0
20-30 3 0 | 0 1 | 4
30-40 4 3 | 1 3 A3
40-50 | 0 0 ; 1 2 | 3
50-60 4 0 \ 0 2 1 6
60-70 0 | 0 \ 0 1 ; 1
70-80 1 | 0 % 0 1 | 2
| |
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Table 4. Types of slope-failures
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Table 5. Changes of void ratios depending on slope-failures
. Void ratio
Place Soil I - -
‘ Before failure l After failure
e _ R j
Black soil \ 1. 87 1 1.63-1.83
Kamoike 1 T e -
Black soil,
Black sotb ‘ 1.87-2.09 ! 1. 26-1. 71
. Black volcanic ash, I
Usuki Black vold 1 2.09-3.95 | L27-1.87
o . Banking, Volcanic ash, _
Z | Hinode Banking, 1 " l 1. 00-2. 09 1.48-1.78
E Blackish brown soil ] 1. 64 ! 1.10-1.28
= Sakamoto 1 S S —
§n Brown volcanic ash ‘ 3.16 ‘ 1. 26-1. 65
o _ .
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Summary

Many slope-failures occurred in the central part of Kagoshima prefecture, owing to the
heavy rain caused by the Baiu front in june, 1976. The field investigations and soil tests
were carried out. The main points of the former lie in the following : the time when
slope-failures occurred, slope-state at the time, kinds of slopes, topography, geology, soil
properties, plants, and the type, mechanism and scale of slope-failures. Those of the
latter lie in the physical and mechanical tests of soils. The results are summarized as fol-
lows :

1) The geology of base rock in the slope was noted to be composed of Shirasu, welded
tuff and sedimentary rock. The greater part of slopes consisting of their base rock are
covered with volcanic ash and pumice fall, which were assumed to have played a chief part
in causing the slope-failures.

2) The slopes are to be grouped into the following three kinds : the natural, man-made
and their compound types. It was nearly in the man-made and compound slopes in Kago-
shima-shi that the slope-failures occurred. But, in the other regions, the occurrence-number
of slope-failures in the natural slope is more than two times as often as that in the man-
made and compound slope.

3) The slope-failures are to be influenced largely by the man-made and aged topography.

4) The types of slope-failures are grouped into the following four : topsoil-slides, tops-
oil-falls, banking-failures, and the compound type of topsoil-slides and banking-failures. The
types of slope-failures are profuse in variety according to the regions. Through all the
types, Shirasu has never collapsed principally.

5) The geotechanical properties of volcanic ash and pumice fall on the slide surface
are different from those of the old soil or decomposed Shirasu.

6) The scale of slope-failures is influenced by the rainfall, the kind and shape of the
slope, type and cause of the slope-failure. The distance of collapsed soil movement is related
to the slope height, soil volume, and gradient in the area of collapsed soil movement, etc..

7) The critical deposit gradient of volcanic ash and pumice fall is 35, 42 degrees, respec-
tively. The slope is to be looked upon in a dangerous state when the slope-gradient is
within 42 degrees.

8) The volcanic deposits in this region are composed of the younger soils. This gives
large influences on to their geotechanical properties.



