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THE BEHAVIOUR OF THE LAND SLIDE AT MT. ONTAKE
DUE TO EARTHQUAKE IN WESTERN NAGANO

By Kazuo ASHIDA and Shinji EGASHIRA

Synopsis

The earthquake with magnitude 6.8, occurred at the southern side of Mt. Ontake on Se-
ptember 14th, 1984, A catastrophic land slide, named Ontake Land Slide, its rock fall volume
3.6x107m3, was caused by the earthquake, The large amount of sediment ran down from
mountain slope region 1900m to 2500m in altitude through Denjo river and Nigori river
into Ohtaki river. Simultaneously, its running out process brought about sediment disasters
of various kinds.

The present study will discuss the motion of a large amount of sediment. At first, discu-
ssions are made on sediment erosion, transportation and deposition in the running out
process of the soil block, and then the authors’ opinion is presented for the dynamics of its
running out process. Second, the momentum equation and its solution having been developed
by the authors is shown. The theoretical moving velocity of the soil block is given to
the case of Ontake Land Slide, and compared with the mean velocity estimated by field
surveys.
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Photo 3 A surface patiern of a pumice layer overlaying the sliding soil block
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Fig. 1 The trace of soil block motion released by Ontake land slide
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Fig. 2 Cross-sectional shapes of sliding and passing regions before and after the

occurrence of land slide. Note each section number is shown in Fig. 1
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Photo 4 A surface patlern of sediment deposit transported by the catastrophic debris flow
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Photo 5 A flow mound deposited in Ohtaki river

100

(%)

50

Diameter (mm}

Fig. 3 Particle size distributions of sedi-
ment deposits transported by the
catastophic debris flow,

A=a flow mound
B=sediment sampled at Sec. 15
C=sediment sampled at Sec. 14
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Fig. 4 Boring stations to survey the deposit laying, which is offered by ministry of construction
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1 2 3 y 5 Sample description
—m . 7 Water content is low.
B N YB ss Wood pieces and andecite breccia(d=0.5
-~ L, e bF =-1.0cm) are found in deposits.
v
[ L .’ DB The content of andesite breccia(d=0,5-
i na, S.G 1.0cm) as much as 40%.
— 51.¢/ The matrix is poorly sorted.
= " R XWoods and their roots in pieces.
The matrix is composed of andesite
r ° breccia(d=2-10cm) and volcanic sands.
3 v © The gravel content 40% to 60%.
— 10 The matrix is composed of poorly sorted
= o v bF volcanic sands, partly with soft and
L N o R8 |with | TBR weak materials,
o [ 9 MFH
s *
- 151 0 o
- 2
- s N .
B PO The content of andesite breccia(d=1-5
2 \ / cm) 40 to 50%.
— 20 , 4 .\ ipe DF |S.G The matrix is composed of poorly sorted
— ‘o /' coarse sands with silt. Silt content
-~ ' N is higher in the upper layer than the
- ” lower one,
| DG DF |TBrR | A large amount of woods and roots in
* ° with \ pieces.
—"25 Q
DRG | MFH The content of andesite breccia(d=1-10
L e cm) is as much as 50%.
'\ o The matrix is composed of coarse vol-
B , 4 |DBG | DF |S.G canic sands. The volcanic sands are
— ’ ’ predominant in the middle layer.
30 e The content of andesite breccia(d=1-7
o - cm) 30 to 60%.
- . The matrix is composed of poorly sorted
- 0 ‘a sands with a large amount of silt.
L .o Y A large amount of woods and roots in
35| .0 pieces. .
L o - D¢ |orB |s.g The water content of deposits 30 to 60%.
Pebbles greater than 10cm diameter are
- e predominant. Smaller materials than
- . 9. 10 cm diameter are composed of sub-
- .00 rounded breccia.
40| O - ' The matrix is composed of median to

coarse sands. Sands predominate in the

regions from 37.25 to 38.4m and from
38.8 to 39.5m.

Fig. 5 (a) Station B-1
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1 s
) 2 3 L 5 Sample description
- . N
| Gravel content 30 to 50%.
N 4 Hard breccia to subrounded breccia(d=2-
— PO ! 10cm). Breccia is composed of andesite
- PN and andesite with rhyolite in rare
cases.
517, .4
¢ \ The matrix is composed of poorly sorted
- ’ sandy soil.
- *
- . ) Large amount of woods and roots in
I—10 pieces.
.. AR J
q N Gravel content is low in the layer O to
" v 9.5m, where the matrix is composed of
I~ P silts, )
- * Gravel content is as much as 70% in the
- 15 , N layers 30 to 34.7m.
| v e Except in the layers mentioned above,
N ° . dominant gravels are found in the
4 regions; 9.9 to 10.8 m
I~ P g DB DF | s.G 17.0 to 17.65
N B 18,0 to 19.45
—20 | ¢ | 23.5 to 24.00.
| , Ve Large wood pieces are found in the
’ ) layer 18.15 to 18,65m.
o \
- ’ e
—25
‘.
o ®,
| Y .
l—-30 , ¢
- ¢ 4
e A \ a ¢
. [ 4 ’ ~
/S Comparatively hard rocks are found.
=35 L Cracks developed randomly in core
- L ce R samples.
- L The color tone of cracks turned
brown.
— 40

Fig. 5 (b) Station B-4
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1 2 3 4 5 Sample description
{m).
. The content of gravels with andesite

L 4 L DG | DF |S.G brecciais as much as 40%,
B v 4 \ The matrix is poorly sorted.
i ® DF
- s Andesite breccia 2 to 5cm with matrix
b 5 : © |®8 | with | meR of volcanic sands.

_ ” Gravel content 30 to 50%.
No wood pieces are found.

Andesite breccia 1 to 3cm with poorly
S.G sorted matrix of sandy soils.
Woed pieces are found in the layers
\ 9.6 to 9.8m.

Median sands of comparatively well
sorted are dominant.
Wood pieces are found in the upper
5.6 layer of this region.

S

Subrounded breccia 3 to Scm are found.
Gravels are composed of andesite and
rhyolite.

The matrix is composed of coarse sands.

3\) 2 3 4 5 Sample description
AP ] DF | S.G  Andesite breccia to subangular breccia,
8 o' whose diameter 2 to 6cm.
I~ \ The matrix is composed of poorly sorted
- ’ S coarse sands.
= . DBG
¢ 4 Andesite breccia and subangular breccia
— 5 L, DF | S.G e .
* [pp ywhose diameter 3 to 10cm,
~ " ] . Gravel content 30 to 50%.
— S/ , The matrix is composed of poorly sorted
B ‘o sandy soil with dominant silts.
- 4 Al \ Wood pieces and roots are found.
T
— 10{,°* © Gravel content 50 to 80%.
= o, Subangular and subrounded breccia are
B A ORB | S.G  found in deposits.
o. *°. Gravels are composed of various kinds
- ..ol of andesite and rhyolite.
- * . e O The matrix is composed of poorly sorted
—~ 15 median to coarse sands.
Water springs out in the region deeper
than 9.0m,
1= Depth(m), 2= Deposit laying, 3= Color tone, l= Type of deposition
5= Qualty of material
Color tone: YB= Yellow-brown, DB= Dark-brown, RB= Reddish-brown,
DG= Dark-grey, DBG= Dark-brownish grey, GG= Green-grey,
¥G= Yellow-grey, G= grey,
Type of deposition: DF= Debris flow,MFH = Mud-flow hill,
ORB= Original river bed
Qualty of material: SS= Silty sand, S.G= Sands and Gravels,
TBR= Tuff breccia rocks, S= Sands, R= Rhyolite

Fig. 5 (d) Station B-13
Fig. 5 The deposit laying at each boring survey, which are offered by ministry of construction
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Fig. 6 Traverses of bed level along each stream before and after the land
slide, and moving velocity of soil block calculated by eq.(11)

Equivalent Coefficient of friction
By=H/L
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Fig. 7 The relations of equivalent coefficient of friction to rock fall volume
for historical land slides in the world
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Fluid Phase
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Fig. 11 The relation of shear velocities to the volumetric change of fluid plase
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