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ON THE OBSERVATION OF GROUNDI-STRAIN AND
GROUND-TILT AT A LANDSLIDE ZONE (ID)

by Dr. Sci. Michio TAKADA
Synopsis

At Kamenose Landslide zone located in Toge, Kashiwara City, ‘Osaka Prefecture, the
geophysical investigation to establish the perfect stabilization plan has begun at the end of
1962.

As the methods of the investigation the following observations are carried out.

a) The sliding movement survey and the observation of tilting motion on the ground
surface by the wire extensometers and tiltmeters with horizontal pendulun type,

b) The observation of groundwater level by the groundwater level indicater,

¢) The observation subsurface deformation by the portable underground inclinometer.

Moreover seismic prospecting was carried out to study the crustal structure in this
zone.

In this paper these methods and the results of the investigation and observation are

discussed.
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Fig. 1 Location of Kamenose Landslide zone and investigation of
landslide movement on the ground surface

@, ®, @, @, - @, @, @, . @. ®. ©:-Extensometer
A B, O -Tiltmeter

1. 2, 3, 4. 5, 6. 12:- Groundwater level indicater

I, IL, 111, IV, V, VI, B:-Travelling post

I:-Portable underground inclinometer

R:-Recording raingauge

T:-Thermograph

E.T.:-Recording earth thermometer

:=- Survey lines for seismic prospecting
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Table 1

Instrumental constants of extensometers

Mark Span of observation Sensitivity
of . . Dip
extensometer Obhq(ﬁ:tance HOI’IZdOil’Sl::l‘ ce (x10-/mm)
1 24.5m | 24.5m e 2.04
2 25.8 25.5 6 I 1.93
3 27.8 25.0 25 ; 1.79
4 22.0 j 21.5 13 2.27
5 10.0 10.0 1 10.00
6 15.8 13.5 30 6.32
7 29.0 28.5 10 1.72
8 30.0 30.0 2 3.34
9 29.8 29.5 10 1.67
10 24.8 22.5 24 4.02
11 18.0 15.5 30 5.56
12 13.4 4.5 70 7.46
A 30.0 29.9 5 1.67
B 26.2 26.2 16 1.90
C 14.8 14.7 6 3.37
13 19.5 19.5 3 2.56
14 19.5 19.4 - 6 2.56
15 24.8 24.6 6 2.02
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Fig. 2 Variations of the ground-strain, ground-tilt and groundwater
level and amount of rainfall
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Table 2

Ground-strains observed by extensometers and amounts of contraction and horizontal displacement calculated from those variations

menw _ MX 109) Amount of oowﬂwmcao: (mm) Amount omcvolsoam_ Horizontal Q%Emomawbﬁ
0! contration (mm) (from Busshodo) (mm)
crenomeet | y—xt | v—vi | v | m—xt | Vv | v—w | N—X | V-V | v | v-x | Vv | omew
1 0.16 0.19 _ 0.20 3.9 4.7 _ 4.9 3.9 4.7 4.9 —40.6 —34.2 —-31.8
2 1.30 1.22 _ 1.24 33.5 31.5 32.0 33.3 31.3 31.8 —44.5 —38.9 —-36.7
(2" 1.45 1.65 ! 1.88 39.3 44.8 51.0 | 34.0 38.7 44.1 -77.8 —70.2 —~78.5
3 (2.60) | 2.08 2.52 72.2 57.8 70.0 | 65.4 52.4 63.4 —111.8 —108.9 —122.6
4 —2.64 _ —-2.21 —2.95 —58.1 —48.7 —64.9 7 —b6.6 —47.4 —63.2 —177.2 —161.3 —186.0
5 —4.25 . —3.67 —-3.90 —42.5 —36.7 A —-39.0 —42.5 —36.7 —39.0 —120.6 —-113.9 —122.8
6 2.05 1.38 1.44 32.4 21.8 22.8 28.1 18.9 19.7 —78.1 —~77.2 —83.8
7 -0.34 —0.25 —-0.21 - 9.9 - 7.2 - 6.1 — 9.8 - 7.1 - 6.0 —106.2 —96.1 —103.5
8 —-0.43 —0.42 —0.52 —12.9 —12.5 —15.6 —12.9 —-12.5 —15.6 —96.5 —89.0 —97.5
9 —0.37 —0.38 —0.42 —11.0 —11.3 -12.5 | -—10.8 -11.1 —12.3 —83.6 —76.5 —81.9
10 —0.76 —-0.74 —0.81 —18.9 —18.4 —20.1 f —-17.3 —16.8 —18.4 —72.8 —65.4 —69.6
11 —2.31 —2.11 —-2.12 —41.6 —38.0 —38.2 ; —-36.0 —32.8 —-33.1 —55.5 —48.6 -51.2
12 —4.26 —3.43 —3.94 —587.1 —46.0 —-52.8 w —19.5 —-15.7 —18.1 —19.5 —-15.7 —18.1
A 0.34 0.19 0.25 10.2 5.7 7.5 10.2 5.7 7.5
B —2.38 —-1.57 —2.49 —62.4 —41.2 —65.3 —59.9 —39.6 —62.7
C —0.10 —0.33 —-0.13 — 1.5 — 4.9 - 1.9 — 1.5 - 4.9 - 1.9
13 0.07 1.4 1.4
14 —-0.10 (WI—XI1) - 2.0 - 2.0
15 —0.01 - 0.2 — 0.2
IV—XI :——Variation from Apr. to Nov.
V—VI :~——Variation from 16th May to 26th June
IV—VI :——Variation from Apr. to 3lst July
@ :——Contraction, & :——Expansion
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Fig. 3 Geological section along the survey line for investigation of

ground-strans, disposition of the instruments and variations of
the ground-strains

@, ®, ®-w, @, @, @, ®, ©:-Extensometer
®), ®, ©:-Tiltmeter
(1),(2) - (17),(18) : -Disposition of the geophones
=== :—Variation of the ground-strains from 16th May to 26th June
:—Variations of the ground-strains from Apr. to Nov.
—-— :—Results of the seismic prospecting on Mar. 1963
—— :—Results of the seismic prospecting on Jul. 1963
(( ):Propagation velocity of P-wave)
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Fig. 4 Illustration of the portable o '
underground inclinometer et i
a: ——a-component '{-m”
b:~—b-component b
G:——Strain gauge Fig. 5 Sersitivity of the portable
S:——Plate-spring underground inclinometer
W:—Weight (Relation between the angle o
R:——Guide roller inclination and strain)
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Fig. 6 Variations of the subsurface strains (Presumed from the deformation
of the vinyle chloride pipe)
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Fig. 7 Geological sections obtained the seismic prospectings

:——Results of the seismic prospecting on Mar.1963

—+—:——Results of the seismic prospecting on Jul. 1963
(( ):Propagation velocity of P-wave]
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