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ON THE GROUND STRAIN IN KUSHIBAYASHI
LANDLIDE AREA

——On the Observation System—

By Atsuo Takevcur and Michiyasu SHIMA

Synopsis

The observation system has been kept the accent on the landslide movement forecast (forecast
of secondary movement) and the grasp of landslide mass movement after engineering works for the
prevention of the landslide works. From such a system, we could obtain no more than the rough in-
formations on the landslide mass movement. But, the observation system seemed to be unsuitable
for quantitative analysis of the movement condition of landslide mass.

Thereupon, for the quantitative analysis, we designed a new observation system for the land-
slide movement. Furthermore, improving on the internal strain meter and tilt meter, we manu-
factured to trial a recording long water tube tilt meter and an internal deformation meter. It was
shown by the new observation system that, even in the small scale landslide area like this, the land-
slide mass did not move as one mass but as some small blocks and the type of the movement was creep.
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Fig. 1 Topographical map of Kushibayashi landslide area and new observation

system after 1971, 7.
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B LOBENEWI L3 - T,



154 AP KB RDTFEHE 16 5B (15 48. 4)

Fig. 2 Old observation system at 1967-1968.
1. Extenso-meter, 2. Internal strain meter, 3. Tilt meter,
4. Measuring points of electrical resistivity survey,
5. Cracks, 6. Draining well.
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6 T nTiiEEt, FEMHOBURERTONLEOTCIITRRNEOEREMATINOOBHERLH
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REINTNREH, WIhOBEIRBRAZKAL L OBBHBREMLTWAZEERLTWE, ZZTHHM
TRYVHREATCIBRREBEEE L OBRICOWTHRHE L THi,

BREORELZONBOER, 1HBOER, 2A%OESR, - ETZHS OB rBHHORWE Ry
FOBEEOBEHOEREOBETRDLI EITT 2, FOHFERE R & S0,S, 8 Se LOBOE~L
OHBEREERO 2 FEYBEHA L. 3L H2BHBOFE R 20 1 HROER S, KRIMEELS
25LT2%061E, Re-S, 08BRKIEMO Re-So, Re-Se- 2 EOMHBEBRKL Y REVETTHD, £C
TZOHERLD Re-Sn OBFKRERD B0 IGEBITERO S > 25l (0.1mm L{ EORERAS 7 H
WMLHAT 00mm %1 Bz & dA[E Lizo) 2BUHL, ZoMMLZzoMOERLOHBLY KL
RO TRz, 19715 7 A298 IR 7. B MU LESRRHO B - O d19724£10831 B HEIORS 5, £ T
DEFREERITLTRENLER (ZZCREBIKEROKRE L. Ex-7T LBEL4FR Ex-1-8 0B/ IO THE
Lo LOBBREEE LIc#ERY Table 1 TR+, Z0XERL E—BERWTHER Re LER S,
S;..5n LOMIZIZAEED HPHE4BRREELENIENREINL, 230328 ->T-HiAZzndbMA
MOERICEAMELEES 2HBEELTENT LiLE D,

Table-1 The relation between rainfall and surface strain —1- (Ry-0—S1-,)

2 3 4 5 6 7 8

—0.640 +0.056 —0.183 —0.050 —0.056 —0.049 +0.195 —0.116
—0.356 —0.502 —0.507 +0.065 +0.331 +0.066 —0.292 —0.987
+0.053 —0.063 —0.498 —0.138 —0.017 +0.083 —0.077 —0.040
+0.445 —0.401 —0.367 —0.196 —0.042 +0.212 +0.192 +0.319
+0.435 —0.226 —0.063 —0.656 —0.179 +0.345 —0.074 +0.442
+0.324 +0.276 —0.458 —0.816 +0.107 —0.590 +0.248 —0.321

------ coefficient of correlation with significance.

mmww—oy
—_

KICEABOAHRER: LEABORHERS, LoMBEA L Re-Sn LA L HECRDTRE. %5
FHPMOGHMRE TN EGD L AMMORRERL OS5 ¥ AR I COXRETER L OMBL KR RY
7z 0% Table 2 {Ti$. ZhiR5E, H2LUPMMOAFHHER Rmo R5LA%ORKER Sis L F
EHDMBELARICHLIEBRIN TN D,

Table-2 The relation between rainfall and surface strain —2-

\v Ri¢—S1, Rs_0—S5_, Rio-0—S10_, R30-0—S30-»

0 —0.056 —0.180 —0.005 —0.046

1 +0.321 +0.107 +0.024 —0.508

2 —0.017 —0.046 —0.271 —0.284

3 —0.042 +0.020 —0.348

4 —0.179 —-0.118 —0.321

5 +0.107 —0.245

6 —0.086

------ coefficient of correlation with significance.

R, BORAHMBLERABERLOMBEAREROILLIAZL2 I~4AQBREL D AROREE
BLARED 2B BRBFET I LERLTnD, (%2,

DF PEHTRYVBCRBREIALIRBHCERLELI20RMIVABRTHILLNVI T EIE S, Tk
1967~ 8 EOPHHERP— BT EZOLN TV IRE BHBRLOBRLLRTHIE2DVENIOTH S, T
DERXO2NWTHIITDNS,
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TV ERRTNEH, T~ L5 CRBHBIIL AT 025m> 037 ) — FOLBTREI N
B3 000m? L DEVTEROBELRELTVLLRATZLIRRRMEYET 2, 2 TIORIAD
THA Y HASN O RO BEERE TR IIE D EBO—FiE LTl L& 5 % 20m grid #ATH

REMOBELE AP 3MEXR IO TIOREREED THRET 5,

St E s Rk R % Fig. 6 TR L7 X 512 NS sy, EW ®a&il& KHvico Tl L&A OM
PHEAEBAIC WOT, 2RBONT2EAERL, ZOMREATRIEITES & LI L,
BERHI2EOEHRRICOVWTRAT IO CEERBBALLEE L B PHEMALEBROWME L Y BT £1T
%oto

7.2.1 BY¥HEMEHRIIOVWT
BohicER+%E L LB PNE0 B FHEMESHR /) 2HEHL, 7771 RLLow Fig. 7
a,btdz, ~BRIEELHBIEHCT 2~3"/day, LHEH#T 3~5"/day, 1T 5~8"/day #HAL Twh
HHFTRYERHERIL TN EELTINVI EBEY RIYVRINTALOT, SHTXYVBOFELET S
ERMEOEELER 3~5"/day £ER L L TRHT L, 22 T4 /day TEEEE LTRPIIR L.
Fig. 7a, b TR$ X5 12197147 B~9 A, 19714118 ~1972% 1 A R U19724 6 A~10A @ 3 M3
NV HOEHBPMEELONDL, 205 LA E 2 PRERR s BABHOBRLMELTwELELLNSY, &
ZBIZOWTHRBRERAB L TwAEV. 20X 5 IRYEBTRY BEM~KHERUFLBITHT<) Ho B FEHi
FEHBERL, EHRE32 vEHRRAROLEVY, INR—BRICREHCEHTIE=ZBEMHT<D &,
PEVREZS>TBOHMTRVITETLIOTH 5,

RIZEEREFHI oW TABAPELEL T2 OB ELEMEBRTRD-3 0% Table 3 TR+, *h

Table-3 (fn+0¢) and 6b at each tilt-meter

No. n 6 min. f max. fn g fn+o b
Ti- 1 62 0.000 15.420 3.845 3.538 7.383 1.310
Ti- 2 50 0.000 15.393 3.772 3.630 7.402 1.776
Ti- 3 66 0.000 32.401 4.731 6.671 11.402 1.773
Ti- 4 62 0.000 41.866 6.270 7.043 13.313 1.912
Ti- 5 62 0.000 15.566 4,413 3.607 8.020 1.703
Ti- 6 62 0.000 21.680 4.515 4.466 8.981 1.662
Ti- 7 62 0.000 14.001 2.127 2.123 4.250 0.836
Ti- 8 23 0.000 7.641 2.409 1.950 4.359 1.004
Ti- 9 21 0.000 4,994 2.389 1.373 3.762 0.930
Ti-10 65 0.000 27.890 4,222 4.507 8.729 1.681
Ti-11 62 0.000 15.371 4.644 3.810 8.454 1.843
Ti-12 61 0.000 i 76.571 6.825 12.491 19.316 3.717
,,,,, I T T e B

Ti- 2’ | 135 2.020 0.546
Ti- 37 | 135 2.113

Ti— 1 —12 --- inside of the landslide area
Ti- 1'—3"’ ... outside of the landslide area
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Fig. 7a Variations of diunally mean inclinational movement in each month.
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5,
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Fig. 8a Variations of basal accumulative inclinational velocity in each month.
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Fig. 9a Variations of basal accumulative inclinational velocity and inclined

direction in each month.
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Fig. 9b Variations of basal accumulative inclinational velocity and inclined
direction in each month.
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Fig. 9 ¢ Variations of basal accumulative inclinational velocity and inclined
direction in each month.
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Fig. 10 (a) Diagram of a water tube tilt meter in the past.
(b) Diagram of a recording long water tube tilt meter.
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Fig. 11 (a) Record of the recording long water tube tilt meter.
(b) Record of the inspective tilt meter.
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Fig. 12 Observed results by internal strain meters. (1972)
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Fig. 13 Diagram of internal deformation meter.
1. Pipe for insertion, 2. Spring plate,
3. Socket, 4. Pipe, 5. Vinyl chloride plate,
6. Strain guage, 7. Guide pipe.
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Fig. 14 Results by the internal deformation meter.
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Fig. 15 Result by the internal deformation meter.
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