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Fig.1 The distribution of Cretaceous granite and location of slopes failed
during the years 1978~94 in Yamaguchi prefecture
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Table 1 Summary of slopes failed
Slope | Granite Collapse scale Collapse [Accumulated rainfall Date
Point Slope a{Length L|Width ¥ | Depth D Daily 2 weeks of
No. type () (m) (m) (m) model (mm) (mm) occurrence
Mine A I - 50.0 130..0 2. 0| Toppling 15.0 367.011993. 8. 22
Mine B (D) = - - - = - 1987
1(2) - 20.0 15.0 - - - - 1993. 6~8
Mine C I Hiroshima 20 20.5 10.9 2.0 - - - 1993.6~8
Ube I - 20.9 10.7 0. 8| Surface — - 1995. 3
i 45 7.4 6.0 1. 0| Surface 126.5 355.0]1995. 7. 3
Yamaguchi I 45 10.0 7.9 0. 3| Surface 176.0 373.0[1993. 7. 27
0 45 6.8 27.0 1. 0] Surface 206. 5 256.0[1995. 7.2
Kumage (1) 40 15.0 15.0 = - 0.0 179..011995. 5. 30
1.(2) 40 15.0 40. 0 - - 1.0 71.011995.7. 24
Yanal A I Ryouke 40 35.0 26.0 - Surface 134.5 292.9(1993. 7. 27
Yanai B 1 48 150.0 20.0 — Surface 134. 5 292.5(1993.7.27
Yanai C I 45 6. 8 5.0 I.5|Circular - 1995. 6~8
Oshima [ 50 60. 0 20.0 4.0 — - - 1993.6~8
Table 2 Counterplans after collapse s00
P O Hiroshima
E so00 ©® Ryouke
Slope E
Point Counterplan —
No. - 400
_Nine A I |Drainage boring, Bedding cage E O o O
Nine B 1(1) [Drainage boring, Drainage well, IGETA-retaining wall c
2) |Drai boring -
Nine C : § Bedd!i‘z:ecqge. tl;GETA-retainina vall, Planting DONOU E 300 ©
Ube 1 {Planting net )
. I ]Concrete cr%bvork ‘x”
T e S : zooJ,
Kumage (-
1(2) [Tater chunnel work, Anchor, Pneumatically applied concrete 2 Ohara(1988)
Yanai A I |Concrete cribwork o~ 100
Yanai B I |Concrete cribwork, Bedding cage
Yanai C I - Not collapse
O 100 200 300
Daily rainfall (mm)
$%¢%m£ T2 b il LD bl EER L C .
Fig.3  Amount of rainfall to cause failure
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Photo.1 Photograph of slope failure at Mine C

Photo.3 Photograph of slope failure at Kumage
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Photo.2 Photograph of slope failure at Ube
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Table 3

Result of identification of rocks

Point Granite Rock Mineral Photo
type No.
Mine B Quartz diorite | Quartz, Plagioclase, Biotite, Hornblende,
Clinopyroxene, Chlorite, Limonite
“Minec| |7 Quartz diorite | Quartz, Plagiociase, Biotite, Hornbiende, 4"
Hirosima Clinopyroxene, Chlorite, Limonite
.......................... Rpiits ™ S Plagloclase R feldspa"fm
Ube Biotite, Muscovite, Chlorite
........ Kpiits QuartzPlagloclaseBlotlteMuscowte
Chlorite
Biotite granite | Quartz, Plagioclase, Biotite, Muscovite,
Kumage Garnet
" Biotite granite Quartz, Plagioclase, Biotite, Chiorite | 5
Yanaic| |7 Blotltegramte .Quartz Plagloclase Blo.t’i'fe Muscov1te ........................
Ryouke Chlorite
.......................... Bickits air""amr'\"lte S PlaglodaseAlkahfeldspar
Oshima Biotite, Apahte thonte
" Biotite Qli'ma"ﬁite Quartz, Plaglodase Alkali feldspal N
Biotite, Chlorite
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Photo.4 Photograph of polarization microscope
of quartz diorite sampled at Mine C
(open nicol);qz.quartz;bt,biotite
.cp.clinopyroxene;ch,chlorite
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Photo.5 Photograph of polarization microscope

of biotite granite sampled at Kumage
(cross nicol):qz.quartz:pl,plagioclase
:bt.biotite
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Table 4 Physical properties and classification of surface soils
Granite Ip Soil
type €D) classify
7.0 135 SM
. 7.3 ML
. 6.0 ML
. w0 WL 2l 000 0.060)  61.41 0,00 41.8] 28.6] 13.2( ML
Hiroshima ) 18.7 CL ..
14,61 M
A3 30 SM
...... 14.3[ SM_
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NP LM
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Fig.4 Plasticity chart of surface soils
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Fig.6 Relationship between fine content(FC)
and coefficient of permeability (k)
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CHARACTERISTICS OF SLOPES CONSISTING OF CRETACEOUS GRANITE
ROCKS WHICH HAVE FAILED DUE TO HEAVY RAIN FALL
IN YAMAGUCHI PREFECTURE

Naokuni TAKAMOTO, Tetsuro YAMAMOTO, Nao MATSUMOTO

During the years 1978~94. 50.3% of 346 slope failures by heavy rainfalls occurred on the slopes consisting of
plutonic rocks in Yamaguchi prefecture. About 98% of plutonic rocks belongs to Cretaceous granite rocks. which were
divided into the Hiroshima- and the Rvouke - type. Investigation was made on slopes consisting of Cretaceous granite
rocks which have failed due to heavy rainfalls during the years 1993 and 1995 from the standpoint as lithology. soil
engineering. and preventing disasters. It was found from the investigation that although there is no significant
difference in lithology between two types of granite rocks. there are a few differences in mechanical properties of

weathered soils.
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