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(Abstract)

This paper describes the results of the investigation of the Tamanoki landslide disaster.
The results are summarized as follow:

1. The cause of this landslide was the great amount of water supplied by the rapid melting
of snow 15 days before the landslide occurred.

2. We found that a few steps, residual landforms of normal fault type cracks, which had been
formed by the old landslide had occurred 260 years earlier according to our lowest estimate.
The primary cause of the landslide may be that the residual cracks expanded before the land-
slide.

3. The cracks could have been formed by a slipping mass caused by gravity, because the old
steps intersected each other perpendicularly to the slope direction.

4. The sudden increase of infiltration of melting snow water through the newly expanded

old cracks mentioned above must have acted as the trigger of landslide.
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Photo. 1 View of landslide mass (after Niigata Nippo)
— note state of fallen trees (see Fig. 8—2) —
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Photo. 2 Boundary between older landslide block (left)
and bedrock (right) in the edge of head scarp
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Fig. 2 Map of Tamanoki landslide area
(1) outline of landslide area, (2) outline of excavated area
after landslide, (3) small landslide which occurred after excavation
1 : spring after excavation, 2 :spring just after slide,
3 :undamaged houses, 4 :retaining wall, 5 : altitude (m),
6 : boundary of ancient landslide debris and bedrock,
7 : bedrock exposure after excavation
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Photo. 4 Andesite boulders with onion structure in ancient
landslide debris
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Fig. 3 Geological map in and around study area
1 : talus deposits, 2 : andesitic tuff breccia, 3 : alternation of fine-grained
tuff and shale, 4 : alternation of tuff breccia and lapilli tuff, 5 : andesite,
6 : dacitic pyroclastics, 7 : alternation of sandstone and shale, 8 : tuff and

lapilli tuff, 9 :sheared zone and faults, 10 : dip and strike
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Photo. 6 Recent small landslide occured after excavation
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Fig. 8 Schematic profiles of landslide area
upper figure (1) : before slide, lower figure (2) : after slide
1 :trees falled by movement of crossed normal fault type cracks, 2 :trees falled by
movement parallel normal fault type cracks, 3 : groundwater level, 4 : re-moved crack
occurred at ancient landslide, 5 : cracks occurred at ancient landslide, 6 : red soil
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Table 2 Results study for fallen trees
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Photo. 10 Terrace gravels with 10m height
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Fig. 9 Landslide disaster map
1 : steps related with parallel normal fault type cracks occurred at
ancient landslide, 2 : head scarp, 3 :fallen trees, 4 : retaining wall,
5 :retaining wall covered by landslide debris, 6 : undamaged houses,
7 :damaged houses
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Fig. 10 Original slope of landslide area
1 : trees before slide, 2 : fallen trees after slide, 3 : ancient cracks,
4 : ancient landslide debris, 5 : red soil, 6 : original slope before slide,
7 :slope after slide, 8 : sliding plane, 9 : upper surface of bedrock
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Fig. 11 Movement and deformation of retaining wall
: opening of construction joint, 2 : coming away from retaining wall from side slope,

3 : movement of retaining wall
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Table 3 History of mass movement at Tamanoki area

19853‘: ......................................................... ﬁ/*ﬁ}mmg—f\@
B0 ~ = TOHE oerrerreerrer et s L DRz Aribk
— 250~ =260 orerreeererni ¥ TORKEE

D e EASEIE N0 GEERSROBE)
T ;L ACYPR'Y 7 S BRI 20 m (HEDBEERE GIXHE ?)
=T ~=15F%F (Y2 ~TWLEPKHR) -oevvemerrenees 80 m {3 DR 0,1
—27~-38 5 (3 v 7~y ARPKHD ooeereee 80 m i DR A IF
— 38 JGEELLHI wooovererrrreremermmnnemsantt st e A YL




2. SHROMTXORIE eolos

RUBIK, B/ AHISES 5%, B/ RA~BRAElIC ST 3 REMOBELZWLEFhick 3 KE, S0
T, E/AHITRDEZNOKEORH, T LTIV, HIFT~XDHEICODVLTO~NS,

1) E/R~BRAFMEOR T~ 0 BE & HIFED S S -05E

E/ AR~BPARMAR—HE, ISR 2ERIBIEE XSS LT, FBRIcK D, 19724 (EF47)
128 8 HOERTIREE S 1), 19724 (HBF47) ~19774E (WHF052) &, 19834 (BHFNS8) ic, BEEED
IBSELENATHS,

SEDMT XY PIR{TDEHRIEL, COBRELEAM O ThEd, HFREBZ-LDTHETLiCD
WTRETTIRDONRIGAD TH 5, 72120, BEEORIRICH > 1SR T T hicbo s 5N 3,

EEILbONI LI, BEIBEEOKIBCETAML TV & Lichs, L, hito FHoME
(TYHE) PEEEOREDOMEL DB, >/ &dnid, COBBHEL, H50E, HEtLiEd-
EBHFEVETHBHL, LoREFVLKEEABCLEZrbLNKEL,

T, BEBHEG, oot N0 LTl &b dD bD TR, WTROETHN
& BEL Y SO ERMRRIcEd Bkik & kL, MRDOKUZ DO EE LT XETH B, &
®i3 oS RMRBO AR BWT S, g O SEOERIEE RIS T EMNETH B,

LDXHBTEMS, K/ KD SBEAKMDMEOD £/ Afid~ o g & L% & 2 Hiiiic B4 558
EOHIFT Y PEBOFERICDONTKREKT 3 EBAYITH 5,

E/R~HAHMET, MRICETHRMIAE OO LT GAFEOITRY I, ilftdhibod LT
3, SE0LDEESHBTIFHHY, ZOHIBLECKFLLHDLELT, SRIDE, Klhd~p, 20
THr Bg ~ v (19694F) Mh 5B, S oI, BHUREDHdT~Y L LT, Eriid~y ifRiEH
g XOBHONTVDE, ZHid, BIF2~3mbRTHMGLTHS,

LDEHNELEMG, ToMdicd, MEDFHLVIMT XD BE LT EBMONTHW T LKt b,

Fi BIBEHE 2550 1 #ERP S, £/ KX S BARENCE 3 iffic i 4 5 i iic
BIES0 By, &g <o iga v Ll (i $h) ESENTE 5, Lidolkoird
~Xhid, THLEHVHIT DS L WSRO ~0), BB LABENTE S, U,
THLIctinig N PHBO A MRERKSEITH Y, E/ AOBHEEES mHiic/E Ui b
T, Zh& D HEVHIEERTHACOAHL TS (K—-12),

REMMT <D, &7, HOHIET <O RO EIEOSB S S, BELTHEL S &V D ik
WEEHH S (M - FHA, 1982, Z0M) 45, HHTEHEIDE, AHITXDT, TOTECHENGT
72dh 0TS, SRIOKEFR, O LARBHIBUEE T, R - ERFKBEL TOHRVLMLDI,
SED &L, HOHT X EARBBL OO EIIELRESLDBELTES,

2) E/AMTXDEZNICEZLXEORBEZONE

BABANCAE CH5RMADOHT DI, WHYIHMIZLFHMT <D EHah, £hR3FE=R0 s
N—v s 7HRD DB, BEBLDERDE G LT W5, HEHER & 2O ED S, bE
D RRISIEER L THEW), MITNOHBECTS, BifLRY-L DTN L0 HTH
BT DIT, BLOAMMBELNBLIBLBERIBHTOBI SR,

ELAMBE/ AR UHET S, ZooiatEE>< 2EI, LEXOHOR, bbb,
HEZLLAOBEWEEL L TEXTWAEL L, 7TV TRDODTEELT, BiEhE itk FV o



g~ 0 H S — iR s 3
S V=T AV

7

1,2 [E-5&E

B-12 BAH~E/ Ko dHoitd~h 56R

(B HEBRERTO 2775 T 1 [BAR] 24iF)

Fig. 12 Distribution map of ancient landslide areas in and around study area
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