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A LARGE-SCALE LANDSLIDE AT SHIGETO,
KOCHI PREFECTURE
—Part 1. CHARACTERISTICS OF GROUND
STRUCTURE ON THE LANDSLIDE—

By Akira NAKAGAWA and Kazuo OKUNISHI

Synopsis
On July 5th, 1972, a large scale landslide occured on the slope at the Shigeto section in

Kochi Prefecture Shikoku, District. It caused a considerable desaster with loss of 50 human
lives, destruction of 11 houses, damage of the National Rord No. 32 and the National Railway

over a length of 150m.

On the landslide area and environs, following investigations of the geological conditions
of the ground structure were carried out:

(1) The seismic prospecting

(2) the electrical resistivity prospecting

(3) the naturaral radioactivity survey

(4) the electrical conductivity survey of spring water

(5) the infiltration test

According to the investigations and additional data of the boring, the geological condition
of the landslide area involving fault and fractured rock zonme is elucidate. As a cause of
occurrance of landslide, the special under ground structure of this area which concentrated
the groundwater can be pointed out.
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Fig. 2. Rainfall intensity (mm/hr) and cumulative rainfall curve in the Shigeto region.
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Photo. 1. A general view of the landslide area. SP: the main spring of discharge (W,).
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Photo. 2. A close up of the landslide area and the position of the main spring (SP) in the slope.

FE T HD, SEONENEREICB N TREENRFLEZ 5N B, WiAK SP 13 Hgikic BT
b, #Z FTHARLTEY, HEARRIGERNICHBIISEEZRL TV, £FIici s LBEKRIIEDD
TR B TR BT ERITN,

3. BmEHOME
TSR RICBIEE U BRE N O L { OMRIE, Photo. 1 3L TF Phote.2 2452 L5173,

N\ o
[

s ‘
* ’ = - Terrace deposit

\ e - ~
BT =

ST s Chert
}" //xlh_c/\ \_J[ T [

N~ .
~ AN Sandstone,Shale
4q0 / — 7
| Z Al [

/ / X W gandstone, Mud stone

0 300m

Fig. 3. (a) Geological map of the Shigeto landslide area and it’s environs.

— 4 —



] - B8P : &R EERK O KB RBIC OV T (20 1) 213
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Fig. 3 (b). Geological profile of the slope in the Shigeto landslide area.
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Fig. 3 (c). Strike and dip of the fault in the
landslide area.
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Photo. 3. The fracture zone in the Photo. 4. Clayey soil (about 80cm width) in the
landslide area. fault.

Photo. 5. Weathered chert in the Photo. 6. Shale and the broken chert in
landslide area. the fracture zone at west side

from the fault.
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Photo. 7. Weathered sandstone in the Photo. 8. A upper soil layer on the east
landslide area. side area of the landslide.
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o}— ch ---. chert

SN ---- shale
cl --- clay
$$ ---- sandstone

Fig. 4. Distribution of the seismic velocity (P-wave) on the ground surface in the landslide
area.

survey point
o : electrical conductivity

ES: electrical survey
NR: natural radiodctive

Fig. 5. Locations of obserbational points in the Shigeto landslide area and environs.
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Fig. 7. Results of the natural radioactivity survey on the near fault.
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L12dCAThd, BFALLHTRINEREENSOR—2 TVRESICEEH TH B, HEBRARICHE
HERCBRINACTKBEELTHDIE, ZOREEEERFT 23 KBEHOSEKEEEE LY
TSI, Z DRARIIEE E UTHBR TS LOFTEMOM kit SET, 197247 JI5H GRS
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Table 1 Values of electrical conductivity and temperature on the Shigeto landslide and
it’s edvirons at July 15, 1972.

T electrical

P tem, 11 dischar : :

e | oy SR GRS s

W, 17.1 26.0 75.0 inside of landslide

W, 38.0 22.0 240.0 7

W, 26.0 20,0 20.0 7

W, 17.8 26.5 7.5 7

W 13.5 25.5 12.5 7 |

W, 16.0 25.5 5.0 y |

W, 38,0 15.0 — outside of landslide |

W, 42,0 19.0 — : P ;
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Table 2 Values of electrical conductivity and temperature on the Shigeto landslide and
it’s environs at 1972.

electrical conductivit o |

number | (¢35 /cm) ’ temperature (°C) | situation

} Aug. 31 | Dec.3 | Aug. 3l j Dec.3 |
No.1 | 150 — 33.0 — outside of landslide
No.2  26.0 13.2 24.0 7.0 y
No.3 | 380 13.5 19.0 7.5 "
No. 4 36.0 18.0 170 | 13.8 y
No. 4 — 35.0 — | 125 ”
No. 5 50.0 25.0 22.0 14.0 water of pond
No. 5 — 13.0 — | 8.0 outside of landslide
No. 6 14.2 10.8 o 9.2 ’
No. 7 33.0 33,0 7.5 128 ”
No.8 | 90.0 70.0 7.2 155 inside of landslide
No.9 . 140.0 145.0 7.7 | 9.2 p
No. 10 26.0 — 19.0 -— outside of landslide
No. 11 85.0 90.0 24,8 13.8 lateral borehole
No. 12 28,0 38.0 21.0 11.2 ”
No. 13 90.0 68.0 240 1.5 water works
No. 14 55.0 50.0 27.2 ‘ 7.5 outside of landslide
No. 15 ‘ 28.0 i 50.0 20.3 ‘ 9.0 ”

HEREACBOTRELICODTH E, HIEEEEBRLTAHSE W, @ 38.0 ¢ /cm & Wi, Wy 38,0,
42,0 2B /cm DEME L IS > T3, MAKDBIEEERIRFTHEORBALIZOERY 1048 /cm YT
CEMBODT, BEIHALADEOR, HEHZHIBPICBNTHE D EHEHEE L TH b7
£z 63, Lbl, W, BUKRTHDUEMNS, Wi, Wy OBF~-Y > 7Bogk3nT03 0 LHIERE
DA —F—BELUTHB, Lich->T, Wo OFKRE, HHAMICERSELHTRTREEL, »ROEE
HPOFEHLTVAREDEELONS, HlED 240.0 I/min oAk B 3BHBICHELTSVLO
T, HEAKBIBENC bbb,

Table 2 ® No. 8, No. 9 ZHBHEHROEKEL SO TRERE UIcERTH B08 No.o 9 2HH
PR 50~60m HFLcb0%, FETFHCENTHEIBROBKETHEKSN, HEh ABNIIE
WAnb-TE Y, BTSN EHRRELRZEIN VLD TSH S, UL, No 8 3 UKk2HE
KEDEL TRAELSOT, HREOHRREBIGENSDEELLOND, kRO TASE, 8A3L
Hiz 17.2°C 128 3 Hic 156.5°C LM FAHFEHE LTHEYRELIE->THW5, No. 8 oEKZEE 9.0
2B /cm (8 H31E), 70.0 pS/cm (128 3 H) 2 No. 11 8.0 p5/cm (8 A31H), 90.0 x&/cm (12
B3H) LELRENMEEE-TWVWS, No. 11 @R~ v 7B 50K TH 5720, HPFEFHLLOGD
EZLND, CDT ERTALAIKHEIE L Table 1 O &R LHEAERIHETH S,

(5) RBEKEBRE

BEMEORAMEIC BN THEOBRBIEANE Lic, BE LAUERR<2 7L —7RESHTRAR
ERPAAEEK 150mm/hr DD TH %, Fig. 8 ICHIEERER U HEFAENONBMESIREE
ORBTHEE LIz bD% F-1, MEEICHRELTO A LtoETRIE L D% F-3 TRLUE, ¢D
2HIEICE T ARBHIENEDTH 2, ToOM, BiENE XUCAURICEOTHE LRI, #R
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Fig. 8. Results of the infiltration test on the rocky ground surface.
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LHEETE S,

5 & z

SEOFBRER, BARENE 9. 5mm/hr, BBRAEEE TOBSRNE 776 Smm/hr A3E&E S WA
TEICEATO AL DEEIC K 5 &, HEFCAEORICE WTEKMBRD S hic, Hgkick) 38—
Y v 7K OBRIEEDG SHEELT, HENCRB/EAOH TIHICENT, SROMTRMRKLER
bz, HEl0EKICE T 3 RERICER L cEEOBKE (Fig. 5 © W) T 240.0 I/min 0BFlE%
R LoD, ChP0OKEZEET 27DREHETEKRBKREENLD, ZOX 5 EEKARERTH
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SS! sand stone  M.S: mud stone ch: chert
Fig. 9 (a). The lateral cross section of the landslide area as a result of the borehole data.
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Fig. 9 (b). The longitudinal cross section of the landslide area as a result of the borehole data.
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