What would happen if there were a Kamenose landslide?

Expected effects

The riverbed of the Yamato
River is lifted up, reducing
the width of the river.

(Formation of a natural dam) . _
The river becomes dammed.
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((Collapse of the natural dam).

-

(Flood damage downstream )
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MiDiagram showing the expected damage areas

Resulting damage

Direct damage resulting from the landslide
(1) Damage to homes, fields, and roads within the landslide

dared

(2) Transportation cut off by damage to Route 25
(3) Danger that the main JR Kansai railway (Yamatofi Line)

tunnel near the end of the landslide might collapse

Indirect damage resulting from the landslide
Because a portion of the surface of rupture crosses under the
Yamato River, it is expected that the riverbed will be uplifted.
This will reduce the width of the river, blocking the channel
and forming what is known as a ‘natural dam," resulting in
flood damage.

(1) Flood damage resuiting from flooding of the Nara Basin

upstream

(2) Flood damage downstream in the Osaka Plains resulting

from collapse of the natural dam

Locations which may be blocked as a result of a
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M Designation of landslide prevention areas and direct-administration areas
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Landslide prevention areas  Direct-administration areas
F}:_T Numbar and year declared ?;gf Number and year declarad Remarks
5 Determined by area of the 1931 - 1932
\ October 23, 1959 Shimizudan! block landslide and inchiding
9.0 Ministry of Construct g June 1, 1962
(. — 1 Notification No. 2094 A No. 1415 b el
- June 8, 1967 'Dafmumumjsmmmmumnmrmr
" December 28, 1967 by f the nelghbaring 1 the
C_ | mse 0 s 7oy e o b T
1 area, and {2) the 1967 landslide
(— > ) Narx Peat. February 5, 1968 'Dmmrmeﬂby concerns
pemm—— No. 118 over fandslide damage in 1967.
T
- ) February 28, 1977 Determined by permanent measures
( 2.7 ’””“‘;{,’_’fﬂb’m o :'?.' 186 ' to uni raar;rg:r of siide main scarp
e — on existing landslide area.
. Total Total
Osakn 8524 ha ook : N _
E}::: 9.05 ha pectre 8924 12 In recognition of the fact that the Kamenose landsiide
ek & 5 2 5 “ - _/ area is of particular importance to the maintenance of
the national infrastructure, mitigation measures have
WL s SN B T been underway from 1962, in the form of construction
s ‘bésr‘gnafem/n@/ \ 1 {io wark under the direct authority of the Construction
i i e e . /\3 : ! Minister (now the Minister of Land, Infrastructure and
for g \ V4 "
QNN R, )/p-.;?../ / Transport).
‘I ')
: .‘\\\
! II e vh‘-‘h.,
17, LS it Dy '
14 Designated In 1967 \
LA . ‘\
: b 3 > - | ) =
S : ..""':’; ! 1 By ”‘ I - =
(1 Destratetin gy € =
I e {siig fu{.m‘i'ecr'aﬁffm‘j{p'm 1952) >
et e A SIS §
N ’,_J__f —_———
s, e —— [
AN T 7 |
T, Designated in 1968 ¢ 4
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Kamenose Landslide Area Library

Those persons who would fike to leamn /n more detall about the contents
Introduced fir this pamphiat, should please visit the “Kamenose Landsiide Area
Library." This facility presents the records of the Kamenose fandslide area i
in easy-to-ynderstand mannes, using panels and model displays. THS
fmpartant facifity allows visitors o fearnt ebout a broad range of Information
related to landsiies, including the mechanisms of landslides, the eanditions
of past damages. and the pravention projects that are currently being

TEL raa-ri= 1381

Implementad.

We apelogize, however that there is o permanen! exhibition of thase

fnaterials. e
Porsons who would ike to visit this facility are requested to confact the fibrary

in advanee. =
Please contact freely; g, -
(Yamatn River Constriction Buraan. Second Empineering: Wavke Dapartomal - .
Nurnie I S

home page address

http://www. vamato. kkr. ml i t. go. ip/
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Created November 2002
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Yamato River and tha Kama-iwa (Turtle Rock)

The Kamenose landslide area is located on the right bank
of a valley formed by the Yamato River as it flows from
the Nara Basin to the Osaka Plains. This river forms the
border between Nara and Osaka prefectures.

In the Manyo era (7th century), Kamenose was known as
Tatsutagoe, and has since been known as a stralegic
lransportation choke poinl. In more recent times, Kamenose
has fulfilled an important role in transportation, including the
transport of farm produce, fertilizer, and other products
between Nara and Osaka by ship. Currently, Kamenose
remains an important point for transportation between Osaka
and Nara, where both Route 25 and the JR Yamaloji line main
JR Kansai railway run side-by-side along the left bank of the
Yamato River.

Yamato River Works Office, Kinki Regional Development Bureau, Ministry of Land, Infrastructure and Transport

007 Kinki 20
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Heavy rains...

Rainwater seeps into the ground,

- from Ihe surlace,

- through cracks,

= ant fram areas outside the
landslide area.

4%%%

Pore pressure increases, pressing the landslide mass
upwards.

The surface of rupture absorbs water, making it slide
more easily.

el s

The mass of earth becomes
heavier.
(s canter of gravily moves.)

Landslides

A landslide is a phenomenon which occurs when the top part of a layer of
clay or other layer which slides easily (surface of rupture) begins to slowly
move due to the effects of groundwater and other factors.

Although both are generally referred o as landslides, the table below shows
a comparison between this type of landslide (slow landslide) and a slope
failure (sudden landslide).

Landslides
A surface of rupture forms i a
parficular soil typa or location in the

Slope failure

Weathering causes tha earth near the

f;
Eveat sollstructure, The ground tseff ki netariorats, JeRding-10.8
tecomes liffed, d
Geography Gentle slopes of 30° or less Steep sfopes of 30 or mare

Nature of activity Continuous and recurring Suddean

Little tisruption. Clods move while
rataining their original shapes.

Affected by groundwater,

Gracking, sinking, upheavals,
groundwater fluctuations

Earth fs violenty disrupted

Earth conditions

Cantributing factors Affected by strength of rainfall

Prefiminary signs No preliminary signs
Y sig|

The Formalion in the Kamenose area is composed of Tertiary volcanic
rocks and sedimeniary rocks, on top of a base of granitic rocks.

One distinguishing characteristic of the Kamenase area is the
distribution of volcanic rocks from the Dorokoro voicano north of the
Kamenose area. These rocks are the result of lava flows that are
estimated to have occurred during two separate eruplions (old and
new) several million years ago.

Geology of The Kamenose area _

1t is thought that the landslide activity is caused by the heavy and thick
lava flow riding up onto a weak layer of sirata that has altered and
become clayey. Crustal movemenl then resulls in a slope forming in
the direction of the Yamato River. It also appears that other factors,
including aclivity of the Yamalo River Fault and erosion of the
mountain spurs by the Yamato River, are also invalved.
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® - Overview of the Kamenose landslide area

Landslide mass

Depth o surface of rupture:
Maximum approximately 70 m

Yamato River Approx. 1,100'm

Approx. 1,000 m
Max. Apprax. 70 m

Length of landslide
Width of landslide
Depth of landslida

_E'S'Inpa ol landslide Ave. Approx, 12

v Estimated amount Apprax. 15 million
af moving earth m'

M 0verall structure of the Kamenose landslide area
Location of the surface of rupture and the sliding blocks
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K r d Current mitigation meastires Vot SR e e - e
are focused on groundwater > /A 2 = _ - W e — e S e - - _ o : e N— T A

amenose o a y drainage and cast-in-place O/ o (EEINRE N7 A N i N o | i : o 3 . the landslide prevention works
ik . 3 r) I, | i 5 t _' = = I - P o 2 - .8‘, % : Sl A v S Z " Z - : ,:,'l # . : F 5 7 Z -

shaft works.

Reducing and stopping landslide movement

“Landslide mitigation measures" are undertaken to reduce or stop landslide activity, and to prevent damage from
occurring.

Landslide mitigation measures can be broadly divided into two types of works: conirol and ro</r2in! measures.

The following constitute the primary mitigation measures that are undertaken at Kamenose.

A broad range of investigations is used to determine the landslide movement block, form and location of the surface of
rupture, groundwater distribution, groundwater level, and other factors. Several restraint methods are considered, and
these are applied in combination as necessary in the landslide mitigation measures.

/%

) J (
- £ .
No. 3 woll-hear @
= = J

e S0Il removal area

Edges of the landslide b!?jck
(area of uniform activity,

Legend for restraint
== measures

i-ol’ge - I. | 2/ 3 FAS g& | - A ,I s . 2 s :>°05 ._‘ = \ | | :. ',_ e = 7 ; 25 ._ 3 . & Z -. 3 ' . % et . . e
S = = N | ; & b e B T I L SleBal )N e J¥ N I ar . : < A _I:‘.;I.- Yy _ e e 2 onal 1L 1 b= : -. _ S ‘ Drainage boring: white
Igpe bIOCk - - : _. 5| Yamto Rlvar Works . : ' AN 5wt -.,. 7, S < " ; - . qj j ; L2 ’ N j 'I!.- 5 X ’ = ) " 7 L LY Lk — L - - S (."ns."de landsiide maSS)

Offios
Kamdnpge Station

) B b e 5 i U SO 3 e - : < s @ Drainage tunnel: blue
: A ) ar cal TV g0EY . = : Zi . (inside fandslide mass)
' nage well: brown

(bedrock)
Drainage boring: Light beige
(bedrock)
Drainage tunnel: blue

< Cast-in-place Shafts; purple
(inside landslide mass)

<— Cast-in-place Shalts: light purple
(bedrock)

+ Remove the soil that causes
landstides, reducing the
sliding force.

pupose o measwes |8\ iigesot 1 | Punoseorneasires VSSRGS AR B Restraint Measures

(wgpg Ajajeunxosdde)
Gupjing Aiois-gg
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Metheds of measures

Soil removal works

Soil mass is removed from the
top of landslide (upper part) to
reduce sliding force.

_ Landstide mass

ﬂﬂf'fmmsfmﬁmﬁs e
At Kamenose, because of the size of the landslide

3| Yamato River Warks
Cfice
Kamanase Staton

= (1) Excavation Work (2 Groundwater Cut-off {3) Excavation Work () Main body work (5) Completion
Ge”era, pmgmss of ’ands"de A machine is used to bore Works } After groundwater cut-off works are Baginning from the bottom, steel A portion of the concrate wall is
| the hole, and a temporary A groundvater cut-off material completed, the procedure of reltforcements are assemblad, and removed, and the earth (s Nattened
mm aﬁo “ conerete ring Is Installed  Is infected to harden the diggtng and creating tamporary concrete is poured. ovar it.
g ﬂ measnres : b after each meter /s dug to  surrounding soll and prevent concrate rings continues
pravent the sucrounding  groundwater from the Yamato

S : = v sail f n, River from flowing
The landslide mitigation measures at Kamenose can be broadly po B il e aalt Tl iy ring G A gortian ofthe concrele 5 iy

Tem) concrete

'f_a"'r;m;éo'}m;, wons (R g " . g U] RN ' e divided into a phase which focused on control measures and a . . ; e | f e

Office

e ST A 45 ssoaismesvdommens. Sz | o phase which focused on restraint measures.

&
E" M

Temporary

jl
From 1963 to 1980, the focus was on control measures. . H-bar steo : i : Consrate
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Since 1981, conlrol measures (primarily groundwater drainage
warks) have continued, however at this time the focus shifted to
restraint measures, involving cast-in-place shaft works from 4 - 6.5
'm in diameter and 40 - 96 1z in length.




