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Characteristic of Cut Slope in Sangun Metamorphic Region Failed by

Heavy Rainfall — In Case of Ube, Yamaguchi —

Tetsuro YAMAMOTO*

Abstract
From the standpoint of petrology and soil engineering, an investigation was made on slopes which

failed due to heavy rain during the years 1991~93 in the Sangun metamorphic region in the Ukegawa

district of Ube, Yamaguchi prefecture.

It was found that the slope grounds consist of clay with gravel to silt produced by weathering of the

basic schist, contact metamorphic rock and granite. Also, it was clarified that slope failure is divided into

two classes: one is the slip occurred between the soil layer and soft rock with same host rock, and the

other is between the soil layers with different host rocks.
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Fig.1 Place investigated in this study (This topographycal map is a part of Ube-tobu’s one by Geogra-

phycal Survey Institute)
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Table 1 Summary of slopes failed during the years 1985~93

Dimension of slope
SII\? pe Failure type Date

o a (degree) | L (m) W (m) D (m)

1 49~62 22.8 49.5 8.1 Circular slip Jul,, 1985
(Soil layer~soft rock layer)

11 46 18.7 50.4 2.5 Plane slip with three stages Jul. 5, 1991
(One soil—another soil layer)

[T 44 7.3 11.8 1.2 Plane slip Jul. 27, 1993
(Soil layer~soft rock layer)

v 46 17.7 16.1 0.6 Plane slip Aug. 2,1993
(One soil layer)

\Y% 40 13.4 42.3 1.8 Plane slip "
(Soil layer ~soft rock layer)

VI 49 6.4 5.0 0.7 Plane slip "
(One soil layer)

Yeathered basic
schist

T

Photo. 1 (a) Photograph of a portion of slope failed II

{ Veathered basic
schist

Contact metamorphic
rock

Photo.1 (b) Photograph of a portion of slope failed II after re-cut
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Fig.4 Schematic diagram of slope II failed
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Photo.3 Contact portion of weathered basic schist and granite observed in slopoe V
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Fig. 6 (a) The amount of daily rainfall during June 21~ July 5, 1991 (case of slope 1)
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Fig.6 (b) The amount of daily rainfall during July 13~ August 2, 1993 (case of slopes Il ~VI)
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Table 2 Result of identification of roks sampled

Sample No. Rock Mineral
1 Basic schist Quartz, Chlorite, Muscovite, Tourmaline, Plagioclase,
Opaque mineral, (Clay mineral)
i, iii, iv Contact meta- Anthophylite, Talc, Opaque mineral
morphic rock

Photo.4 Photograph of polarization microscope of weathered basic

schist D (cross nicol); qz: quartz, mv: muscovite, ch: chlorite
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Photo.5 Photograph of polarization microscope of contact metamor-

phic rock @ (cross nicol); ant: anthophylite, tc: talc
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Table 3 Physical properties and classificaion of soils sampled
Sample No. 1 2 3 4 5 6 7 8 9 10
Gs 2.63 2.81 2.68 2.93 2.79 2.711 2.7 2.61 2.70 2.82
U, 81.4 119.1 32.8 — 17.0 16.5 26.0 37.3 67.0 168.0
Dpax (mm) 9.52 26.5 26.5 9.5 9.5 26.5 19.1 6.0 25.4 46.5
Dso (mm) 0.42 1.2 0.1 0.03 0.03 0.08 0.08 0.31 0.18 1.6
FC(%) 25.3 14.0 46.3 65.8 58.8 14.0 49.6 20.5 37.5 30.2
Feiay (%) 7.8 3.8 7.5 24.0 14.6 3.8 9.0 8.0 9.1 5.6
w (%) 29.3 66.5 45.4 82.5 48.5 58.5 45.2 32.3 56.5 61.3
wp (%) NP 30.6 40.0 47.7 42.1 49.4 36.0 NP 27.7 34.3
I, NP 35.9 5.4 34.8 6.4 9.1 9.2 NP 28.8 27.0
Soil type SM S-C ML CH ML ML ML SM SC GC
Table 4 Strength parameters of soil sample 1 and weathered rock sample 1
Sample Type of soil Unit weight Water content Cohesion Angle of internal
No. or rock 1% (kN/m?) w (%) Ceu (kN/m?) friction ¢eu ()
1 Silt 17.66 24.1 6.9 24.5
1 Silt 17.54 35.4 0.0 18.0
i Soft rock 14.18 13.1 4.9 60.0
(Vertical)
i Soft rock 13.94 15.7 25.5 34.5
(Horizontal)
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