(401 71

AT TRAE L FEMIC L 22t BRED
TRID 72D T — & X— 2 4L

1T S A A N B < S S

Database for Predicting the Slope Failure

by Heavy Rainfall in Yamaguchi Prefecture

Tetsuro YAMAMOTO and Sukeo OHARA

Abstract
The regional characteristics of soil and geology of slopes that failed due to heavy rainfall in Yamagu-

chi prefecture during the years 1978 ~85 are summarized. Also, the characteristics of slopes and rainfall

affecting slope failure are investigated.

It was found that the failed slopes have their own characteristic soil and geology in each public works

office jurisdiction. Furthermore, the depth of the failed surface soil layer is 0.5~2.5m irrespective of the

soil type and there exists the limited value of rainfall causing slope failure. It was also shown that by

multivariate analysis that the depth of the surface soil layer is the most important factor affecting the

amount of failed soil.

From the above-mentioned results, it is thought that slope failure induced by heavy rainfall is

predictable by surveying the depth of the surface soil layer of a slope.
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Table 1 Number and cause of slope failure per year
Number of failure
— Cause
v Natural Artificial
ear
slope slope
1978 1 0 Baiu(Jun.)
1979 44 2 » (Jun,. Jul)
1980 48 11 n Local severe rain(Ap., Jul.,, Aug.)
1981 7 1 n o1 (Jun., Jul.)
1982 7 1 i (Jul)
1983 45 0 n,n (Jul.), Typhoon (Sep.)
1984 0 0 -
1985 28 3 Baiu(Jun., Jul.)
Total 180 18
198 (90.9%) (9.1%)
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Fig.1 Location of slope failure plotted in geologic map of Yamaguchi prefecture
from Yamaguchi society of physical geography
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Table 2 Slope item and category used in multivariate analysis

X
ltem
i=1 2 3 4 5 6
i= 1 | Angle of inclination 29.9°< 30-39.9 40-49.9 50-59.9 60-69.9 70>
Height 9 m< 10-29 30-49 50-69 70-89 90>
State of top Ridge Elevation Concave The others
land
4 | State of covering Nude Grassland  Bamboo, The others
land needleleaf
and broad-
leaf trees
5 | Spring water Existence  Nothing
6 | Thickness of surface soil 0.49m< 0.50-0.99 1.00-1.49 1.50-1.99  2.00-2.49 2.50>
Table 3 Correlation of amount of soil failed and slope item
Correlation coefficient COhgi%Z soil Sarsll(ii)esoxl
Mlkipe govlatio
Angle of inclination 0.271 0.365
Height 0.294 0.110
Partial correlation | State of top 0.162 0.165
coefficient .
ply i) State of covering 0.151 0.668
Spring water 0.011 0.266
Thickness of surface soil - 0.407 0.652

98.16x,,—30.31x,5+57.53%x,6,—107.88x,, —43.63
Xp2+120.74X,3—40.63X54-47.34X,5+146.22x,6+
50.08x3;—36.50x3,+34.02%x,,+86.00x,,—17.93
Xq3+91.00xX,,+3.40x5,—2.10x5,—104.61x4,—58.73
X3 T 216.86Xe, +45. 14x45 +115. 32X

kML RHE D3 A) (2)

y=181.34+119.91x,,+4.11x,5—64.74%x,,—95.78

X15—33.95X,4—32.96x,, +11.60x,,—15.66%,;+
20.36X24—49.26X,5+10.01x3, +8.39%3, —96.52x 35+
2.06x3,—51.90x,,—41.43%x,,—10.83x,3+1169.44
Xgs—114.87x5, —20.68x%5,—141.02x4, —99.84x4, —
68.49%4; 1+ 41.66x6, +94.95Xe5 +423. 79X 66

(W& tRNE DA (3)
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