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Study on the Mechanism and Foreknowledge of
Landslides in Volcanic Altered Areas (Report I)

Absfract

At half past ten on the morning of the 26th July 1953, a great landslide with its ouiflow quantity of
700, 000m? occurred on Mt. Sounzan, Hakone, Kanagawa Pref, and caused a loss of ten lives. This
landslide occurred in a zone of altered clay, which is developed in a region of volcanic fumarole and
hot spring. Japan has zbout 90 places where such landslides are liable to occur. However, as the ‘
mechanism of occurrence of such landslides is almost unknown, so for the time being we have no means
and plans good enough to protect human lives against such disasters. The aim of the present study is
to know the occurrence mechanism of this kind of landslide and the possibility of foreseeing its occurrence.
As a model area for this study, the area inciuding Sounzan and Owakudani in the region of Hakone
Volcano, about 80 km distant from Tokyo to the west, was selected, because there is seen one of the
most typical examples of such landslide.

The area Sounzan-Owakudani is located on a mountainside of Kamiyama, cne of the central volcanic
cones of Hakone Volcano, and consisis of an alternation of strata that are mainly of two-pyroxene ande-
site, its tuff breccia, and its agglomerate. In this area the subterranean heat is high, and at some
spots it is more than 100°C even at depths of less than 40 m from the earth's surface, and on the ground,
jet of volcanic gas and gush of hot spring water are still now remarkable. In a region surrounding
such areas of fumarole and hot spring the above-mentioned rocks are subjected to alteration which covers
a vast range, and there are formed conspicuous zones of zltered rocks. At the uppermost part of a zone
of altered rock, close to the earth’s surface, there lies a thick zone of clay about 10—20m thick, under
which there is a zone of aitered andesite in chief, and this zone sometimes contains two or three zones
of clay which are 1—2m in thickness.

In the case of landslide now in question, clay of the above-mentioned thick clay zone is cosidered to
have flowed out in large quantities, and therefore the fluctuations of the earth’s surface are, for the clay
zone of the investigated area, continuously measured with extensometers and tiltometers. Though little
fluctuation has been observed up to now, and no accumlation cf strain is seen. The level of underground
water i3 low, the pore water pressure and the fumarcle gas pressure are also low, and so the neutral
stress at the observation spots is considered to be small. From these results of observation, it i8 known
that the observed spots in this altered zone are unexpectedly stable in regard to landslide,

These observations are still now being made. Regarding the mineral composition, origin, physical
property, distribution and underground structure of the clay zene, and regarding the nature of water
there, study is pushed on at present, and it is intended to report on the results in detail as soon as they

are arranged in the near future.
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On Geology in and around Owakudani in the
Region of Hakone Volcano

3.1 ERSOHR

AR T BT EROHFC L DR &
LCHE LR Thn, BEAE L CREREE
Ht~ gk L, BIETLORETHILDLRL
I A it s h T2 HETH S,

1 ® &
KEADESD 5 BT, MAMERE - EREAORE
ol o TESLAABEECLHIMROEAILR 38ha
ThHH, BATEEFE ML S L 52ha PlEWREL Ty
b, FOERIEIMTRLAIELTHE.

3.1.2 # M
AESEBESCEYRTARRaE)IITths. BHE
WATROEAR IOCSERATE - ThaIL 2
OX 3B BRRE, MEAEREREOEE THRAR
RBLTEECE b0 THES. MHEHBFHILE 4K
FLiZ& a8t THs. L OoHBEmT~Y
R LTLAAROEEESNT 21°~25° THD. 5

4

BolUER Qi Rikic itk opaiEm b AR
BELTGL. RoEBEHCERLEKARE)L
Rh, HREIXDEBCLELE LWEEOREYELT
Wh, COMSTIREE LUEBOREESREYS LT
B,

3.1.8  muHiRE

RS L B J L btk 1 EO—o T H LI
KUOEHES b B THE Y, HEERUSDHEE
FRIBOBRABEN LR T, TANCE AU
Dr—isLNECA= Y YICEbR TV, BRI
HAIZCRERET I S DM B ATV 3. BEARS
E—Rm s s LA~ ABAOABESRICEATHE.
Rz X o T HEREOT S LEREB oM a2
FnT5.

KRESEBE O L BIKEARE & OHREMIRR
FICiBE e R L 2 {CHL. FEFDC—D
B YT A ENERSSEO L (THL. ARG



HRARAEAEDORE DT

HATEL 250 AR R b Tk, RO
WKL O FHZAVAA TG B, SHEMT TS
AR - TR TV A, HEEBS L OEERED
FEEA R L 7. SROHBER T, ERon
ERH R L EROTES B amH e AN T Z 2 sl
TEL,

314 mEORR

PEILD I 6 R LS E{THE, SO
oREEE Y EF A AGEEARET S, B 140
AN REE s h 7 MU LTHAEREE MK
L7:A, B, CHiK > Gz 2 kW aha.

ARRZGHED L ZATHE T OBTAnE
L EBRL AT TES. WTCEIIL S ET20
Zinot, T TLEELOTEENZ GRS, TR, #
EDHE L0 IE L A— 1 BILHAS T, R
Z~3mTile L ERmMOES LR ot IR
10 m{fst A5 T T LA L, L6 m THEl 118°C
L, MEETT 4 Bl INCE 0. BHIE
DEFTIEL 2 23 % COBBILIEETE. bbb
KEFHBE R TN BT ol TH A, - OB
B S O HILOBEL TV A ONTERE . C
WATHHEIZ S b EERSLAETE T 5 4% BAETIH
FEINEENFABR. E, FHEZIEEILLE
L. GHEC 2SRRI T+, GRIK
DHFEER 2 RRIEBOEERRT TH B0, kL
ToGUL LT RIS RS LT
Vel HIE MG EB S Rl T EMEET
LA CBASLAVEEE Lish. MESILOBEL Tv-5IRE
VI, PEIE D moE O TR LAV LB L0 mo
MR OBy HETHEE L o Tvh, FICEKILD
SRR OEE, FEOETRES S ikl

YEH T BEOEEA S LERTAESE o T
5

32 H#EEER

321 HRiEoEM

ol Mt DM ERRE, & It BA VIR
Bepdm L o EEORE, KEORE, BERFLEEY
FET s L B LRI LT o T~ 0 EE)
T A EOMERS YRR ERE Lic. REHEIRE
BOWRER L L, ok EHh s oBfiFs LTH
BT%. BABERIIROR— ) vr/eEB L. M
TR AREIAEEhOREFTEZA, B, CoO3{Hl
MEREL, ABETIIA—1BHARITA—2 5L,

5

BRIVCHBLTRESCB 120 C—127,
THD.

FEENETH TN MEE LTEE LY A 2 8%
BIURRESRT, EREROSEE L L RENEEK
ZHEN, hboeHRERFRITH AL LS, F
oo Th oh b oEREHAS TR
ZEiRl, PO WEoRMsE LT LR REL
THEME L7

3.2.2 (e

Fr TAS-— 28 (BEH100~200 m, EENE
=—=5IP) karvsr—8 (E1S0m, HEHEES) o2
BEFERL, FORMEHEIF VO +RVISIRLA,
BERT 4 —EAHyTLW SEARELFERLL, A—
1, 22fitvva—H, B—1 BIWC—18 12
TAS—2E%#ERALL.

3.2.3 BREoRR

FeE o B 3 Eic AL, BRI s
VBB R LI E{THESL. ABASEHECHBER
EEIRIB Y - CET7, 9EIRELE. A—1 BRI
E28.6m, A—2BFL4228.0m, B—1 BfLi136.1 m,
C— 183225 mTEEH 1. 2m 22 { L

A—- 1B (FREE28.6 m)

WMFEHLEE 5.8m ¥ CREUEEYSECSA
RBAEDELETHDL. IITEHTI258EO i<
bRELZEELOBELELLRELOTHEL, ZOTF
CEBE LS L S0~ 15em BEOIR LA L LS
RACBEN 2 O TEERATEE 27.5 m T THG T
L. IRRNEOEBLLADT, Z0X dhEEOK
THELBEHEND - TW AR EERERLEN L L
fo. IREE27.5 m Thnin h EEOWNETEL, 1m&D
S L TR Ui, A 3 mAN balEkE b, b
TiEAGH Y THAE L, B2 (TE TS FLPRRkALA
HALNWTIE LA ENBHFRETH I E2WEH E R E.
HRELS I/ min T, FHAKE 1007, ZODHAT A L8
ZhvT, FlsCRRcEELE vy S
G, FRALIEAE D w Y I I T ER LS
fohiote, vy AraT7Fa—~7THELEY, BEE
RIESETHERE 5 LR 8 BB
THZENTEL. IINBEREEEFHCHBREH
THIETS L 5L, oo Tzt A L RRE
Mind, EESmT 30°C, 13.5m T 45°C, 15m ¢
85°C, 2Tm T 118°C T L7z, % {HBicfifds
Dx A= A4 b AT (RERATY, SE60T, Y 7w b



SULUPEHE T D OFEE RS L UTANCEE T AT (BB 14D WuHASEHRANERE M9 1965

SRR, 1XDER L6m) ¥r—v v X ELTES
AL, 25~27Tm HEArr—7F—%tLlk, Fr—o v
FhEHALREE, bmfhEETRED LR LLR
o LiEn L oKERETL, £0BLETHERED
EEE o L, k4 AREBAL 5 HHOBT
LD oREERERTERE . ILnTIREE M C o
BEXLST TEVRIBORELY FELLL, HER2
B THEL.
A—155 (BE2Tm)

A= 1 2L TFHEFENES m, lLEZEFLL mORRS
Ths., A—I1EAEAL I Skt L <, 1t
B EAEAKTHEY H . B EAEMLHEFORET
H5, BFEBmTHB CrmliLi Wako=-7
A roig v v S LTA—TSHLERILUE 3
FLEFTEFHALE. U~26mofe A r—+—2L
iz

BELmETREROCLABLEAVELOEL
BraA— 18 AL 3BT EELLRSZLOTS
A, IOTFENL, A—1SEFRUL SmEEA LT mf
EITHRERESUET RS, o, BE R 1m ik
13. TmdHE £ TRER BB P Te B e AR B S
ISR -7, ZOILBIZERLE.

B— 154l (JE36.2 m)

M LRE 2 mE TIRERAYRT B Kk
MmETREFRALETH bW EENLTES. ®
BEOHIHIFERLHOoBEEYTEZ, 2hb
DTRRAe Ty vy =AY v I I —TERBLPHEEL
.

oL, 2miETIERAEEL, T TR
B0 LB EBEOEAFERL, 5 smfET
HERKUEEEoAZ )Y EBbhE. ZREBEOR
BEEBCEETLIEGNRLhE D b, OBy
DRz, BNEEORERCHEBEEEL, Bkl
LTIk, MAI - BREOERYLEE LR
3. BEELEm AL m AR ETIE, BREEEERGR
AREPETUSHTHD. #S {0 2L LBRE <
TELDE LTI RFEAR, BEICE - THLRL
TWAATERER LAV 2 fo, BE20 m 2 BIx, ik
DERAEEENERCAD, BES. 1 mE TERITRE
THots, ZORSOELOBRERITIZE 100% TH
A CORBRUEBRESEOmERe AL T B
e BAYRL WA, RRFbkE LY BOFE
FOGERTRAERETZ) REA TV, BE DD

AT L L, AT 4 2% ER L W2BRKORETHE
HL2A, KELET 2 ~3.5 m 2iFL Ty, N
R L FEM L E OB E L CRKT L8
HEELL. BERBORBRRIFILROCIL (TES.
FRPOFLAEELR LAY 20°C BB TH - 7ot ¥
BE33 m{Fif T 43° Ca i LA,

BEEL L THCHIT -t RERRBES LRI -
PeDT, BUFA AL TRr—v v SELTESAL
Fo. EEET~9m, 17~19m, 32~34m D3I nFiE A
FL—F—k L7

C— 187 (BE22.5m)

B—1 8iLodtEEEHS0 m, HEZTH I mEL
Mg THA, B-—-18iLC— 1 Bilomddick
TEA SR D EENFRX L BEERESTHRE L 0F
RAEETS, HESOBRELTEmETRALEHLL
MEABETSHD., CHLROBARKET, £E5F
RRAENEER D, BITLEAFRTSLL, BIK
BoEmastmrie b Rl Tnb, T, BELImE
TREBETHEY, FRMATRRETHDH, HELZm
BB I A CWBEManAL i, HE
176mAm5202mE T, EX 26m OBMVWEBE LB
BhOMNEE L. THIIHBRNRRE<EE EDL
Rt b O THot, FHEROBETIR LR
by, ChEEVEGCTBUOLMEFALL 52d o
Mo Fn, BT EL ke fedl, ZZTHE (Pl
L, BU g brig PR —w vy 7L LTREBMET
5 A L7, LB 10~18°C R ¥ s - .

BEodHxoFEFR, SHEHLHGAHDHECRCEE
BHBH DRSS LTS, - 2O EEIR
WARRETEH S TEHETOIDRATREE L L
7z,

3.3 KR - MELRLORE

FoEa T DR T, SRR T,
FIGAELIHETA DA - ¥ v S L B F AR E TN T
NOHETELLTHEEI A TGS, i, BRMHS
KK 12} -7, BEEHORSHREDHE— »Iht
E R TS, K- v 2OREEL, 2, 3ED
EBNTHS. ChbOENTREERNK I TLD
BT 13,14, 15,16, 17 HimL e Tk {TE&L. =
REEESY AL Licsi—) v/ Thy, HEOHL
TR ERIN TV S, RETDHIEHEO
B, EETORE, KEORBRELRL, FRBET
BRERIT LT EEE F2RCRLLS



FERAEANEOBEC- T

X, KREBTEEWNY AL H ¥EToSHMEIESL
Tz,

"3.3.1 CHEOSR

BREKETH TN A RS LoBR T, WEL <
RYEARORERELRITL, BESEO LM ER.
FHE~RBCRT EREEYEN T 5. TR EL:
LR rBSAEETTHE. BROBRCHASA T3
HETHD. BLRESELYORZEROI 3 THE.

13, #U4RiTE No, 6, 7, 8, 9 11, 15 icsn
Fem ) TR ILOEE 111~128°C Dhdoy Jo BB
BBETL., BTFRBRRRALLL DT 03~98°C nig

MR T3,
12) AU v S OEE TR U UERRYBH L 5
IEAHDL, IREMTROmMEBI LT, Ehk

Eﬁ%’ i} 5 f:%ﬁ'?}(;ﬁiﬁﬁ-&% b &;r" I A :L @»—t-dﬁ;; 5

31 F—V v OBETRIEESCET I L. B

(1) FSEER 30~100m THIELILEETE, ¥ WRBEORKDEALND, BETLHRATLEN R
BlE X @ oo K o B B o O#ED
Summarized results of borings for sabe works in Owakudani.
T g memr | Mgoss m (eEs|4 oo . i o )
s | x BT LA e g m | E PP
29 | 13§ 1 0 12 |#g0]| 90 | 45 - 1,088 | 52~ 97| i L0 TR
0|13 | 112 (§2) 90 |43 936 65~ 977F () 5~20° o p
I R R e e o —
2l oo | - — | 1= o] —
: ; L7 TR, Eﬁrﬁ (A D AR 18, 2100
B[ 71| 6 jwes| 0 40 448 | 94~ 96 FR15~50° | B fi‘;g ii? S T HE
3¢ |12 ol ngms | 54 817 | 87~119 Flild5~56° | o Kol )
3/ )30 | 11 0 {4980 — | — s ~ Lo i ‘
38 4| 4 0 | #196 , 106 ‘ 80 382 ! 95~ 97 ;[ 27—:”/7 Vo T i L BIERIRAE BT
37 4 | 4 0 #9132 | T5 ‘ 385 1 — M 3 RITE R
33 411 ¢ 0 = =10 b T
| 67 ! ‘ ‘
#e2Ek W #£ R W (A-BHEKY (BleEBE)
Results of borings in sections A and B.
No. | mMRE | B m | Fmv Vs A ARE m {
: . * — P T 2
@RY| & No. | m | ERIEE RN e
: - ; T
1 | & B4 90.5 | B | 15 25 - (99‘; | - i W 97°C
! | 1
: 105 "
2 v B3 105.5 T % - %t - I e
3 v B2 | 1057 | | 18 27 - (1905‘ — | n meC
4 % Bl 80.5 I ! 15 25 - (ng ‘ — | " o5 O
5 | st B2 80 p 12 2 % — — | wmaEr
6 | « Bl 9 : 12 2| s — 1 aR o mer
, “ L 50 .
| R CLo| S0 ; 15 23 33 | @ |
8 | u&E 94.3 " - 6 — £ | - |
9 | 38 - " g | i | e

() HiiAtrv—7roE:s



ST D O RS HER L O PN A EE

waF B OB & W

WoogE (CHIPD

(Y 1 MR HSFRNEAHESE 1% 10

CRURSR)

Results of borings for hot-spring development in section C.
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Distribution of mainlandslides in volcanic altered areas.
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-1.0]
'2.0‘
.3.01
al
£01 4
5.0

#234F (i L A& No. 4

Record by extensometer No. 4.
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N il

-1.01
-2.01
-3.04
-4.01
«5.0

(mm)
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4.0
3.0
2.9
1.0

b

BE23-51% (E#EIIC X DECEL No. 5
Record by extensometer No, 5,

fRfzEt NO.6

fif1

day

=1.01
-2.01
-3.01
-4.01
=5.0

1M i 0 20 2/1

$23.6[F fEfEFC X B34 No. 6

Record by extensometer No. 6.
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(mm} | {##EF NO.T

5. 04
{Hi
4,04 T
3.01
2.04
1.0
W
] g e e e v v
14 20 1/1 10 20 2/1 day
-1.0
.2_0.
-3.04
-4 .09 ¢
]
-5.01

#2378 (HHEIC X BEE No. 7

Record by extensometer No, 7.

(mm) {HHfRiE NO.8
5.01

4.0 T
3.04
2.01

1.07
1 4 2.0 1/. 1 1‘0 20 2/1

da
-1.01 y

.2.0-

.3.0.
i

-5.01

#4238 fREEFIC L A& No. 8
Record by extensometer No. 8.
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- 50 I e = NN
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- 2001
-2501 Variatio%zjf. ltegkfgvggﬁtezﬁga gﬂ:lg}e No, 1.
(cm) .
250 1 A frEt
NO.2
200
1501
1001
501 :
0 20 25 1/1 2/1 (day)
12/14 ™. 31 5 10 15 20 25 31
-50' \H*v
=100
- 1501
- 2001
- 23501 _ #242® OKE®E ez No. 2
Variation of water level, water-level gauge No. 2.
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D-0 (E #m)

D-1
50kg75 100 20 40 60 80 R/m
0 -
2 D-2
s \Ko 20 40 60 80 100 R/m
° ; 2y B D-3
8 4 ; "75kg | 20 40 60 80 100120140160 R /m
10 6
{ 2
12 ; 8 s N~
. D-4
14 10 T~ 75
m 13.50m 0.95 N s — 50k, 20 40 60 80 100120R /m
Pm 1159 053 8% - ] D-5
RS | 2 |20 40 60 80100120140160180200220240 R.“m
1 10.76m 1.95 § S 2 = —
- 4 —
8 Fim 3.38m 5.45
10m -
8.50 m 1.28
B2 1® Ay —~FYRPYUFLVvIER EME D&

Results of sounding of Sivedish type, slope E, line D.
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Results of sounding of Swedish type, slope A. I.80m 30.450
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Results of tests of the nature of soil, physical test,

WBEFOR L R EER
7 3 A =0 # H

PR ﬁl%)ﬂﬁ%f’éﬁi?ﬁ@f&f B ow : %ﬁﬁ% AR
o @& ®o# %ﬁ%fg ];*0?“5‘3"” v AR
O Vog EEt RKEHMT S 38.11,
Qe . . W, 150 CoknmE
HBG = W Wi Gue=CGreg pknms
Wows : BE T°CR¥F2 7 7 A2 +K+RMOHE
Wiw : BE T°Clekits 75 Az+KOBEE (BIEMEL D)
T°CoRD@EE _ 0.999129 | .-
15°Cokmgr — 0.998435
RBEs :
73 A2 ER ; 27 30
ERED |
7 5 A m + kO HRNEREE ey | 19 19
iy e & | 161.1 185.3
# © 97.8 122.4
B Ok o W ] 63.3 83.1
Wi ® 559.0 | 577.5
Wt Wee 2 622.3 % 640, 6
Whws (& 599.7 i 618.4
Wa+ wa— was (E) 22.6 i 22.2
& ¢ (gfoms) 2.80 | 2.84
T_i’-a“ SR R ‘ =
ke = Guec (gfcms) j 2.82
o E
OB &
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Results of tests of the nature of soil, physical test.

moRE X

B & GEENR

7 3 A =z {E H

WL IRERAES y 2 : . ——
w o MRIRRRRRSRT ) gy E ARE spm Es
m ® %o | gﬁ_gg A No. 3
o m PEA C HRER S 3.2
At EERA . W, 15°C DK OEE
S Cwe=Crecnnmn

Wows : BETC #3377 2z +h+RBOEE

Wiw : BETC ks 77az+koEE (HEiEL 9

T CokmmeE _ 0.999120 _ 00

15°CoAomE  0.998435
e | :
YEF T > i 10 1 12 13
BREE
75 2 2 + k0 ERRIERIERE °C) 19 19 19
EAM-ER (& 159.2 154.4 146.4
v S @ 113.2 108.3 100.0
B W ' (8 46.0 46.1 46.4
Wow o ® 570.0 566.2 562.0
Wit Wi @ 616.0 612.3 608.4
Waws (@ 599.5 594.8 591.0
Wk Wowe Wos ® 16.5 17.5 17.4
B & - G (gjems) 2.788 2.634 2. 667
EOOH G {g/cm?} 2,65
kO Guisc (g/cm?) ' 2.65
w® &
#oO% &
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Results of tests of the nature of soil, physical test.
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Wy 531 W, 608 ‘ W, 557 W, 6.22 Ww _ 5.67 Ws_ 5.83
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4 5 6
® T E & 9 % T 3 & ®OF OB #
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Results of tests of the nature of soil, physical test.,

A 1205

#EEE . B8 MgIREREXDEHTAD A 8FE 2/ 184
H e #F % BRE (EEL) A No.3 OB OF P
woHE R R R R
1 { 2 3
T E X ® F B OB ¥ T Om %
No. 150 Nao. 131 No. 04
WW__38.19 DW 4.5 WW__37.00 DW _33.52 WW__37.55 DW_33.75
DW__%.80 TW_ 29,52 DW _ 3.5 TW 28,64 | DW__33.75 TW_ 29.52
Ww__ 3.59 W 5.08 W 3.48 Wi _4.88 P W 380 W, 5.23
w=_T0.88 % w=__ T3l % i w= 1056 %
4 5 8
¥ FE & 28 B OF H & 18 R 8
No. 148 No. 133 ! No._ 119 .
WW__39.16 DW 34,88 WW_ 38.95 DW .55 . WW_ 38.82 DW_ _3%.53
DW __34.88 TW_ 29.02 DW .55 TW_ 28.62 | DW __34.53 TW _20.1
Weu_ 4.8 W,  5.88 W 440 W, 593 1 Wu__ 429 W 537
we_ TRM % w= T4 % . w=_ 79.89 %
B &R ER B
1 3 3 B
No.__ 134 No. 166 | No.
WW_ 30.96 DW_30.51 WW__30.25 DW_ 29.82 | ww - DW
DW __30.51 TW._29.38 DW ___25,82 TW_ 26.74 | pw . TW_
Wy 0.45 W, L1y W, 043 W, 108 Wy o Wa -
w=_ 39.82 % w=__30.81 % w= %
WM B R L L o= _740 %
K \ ! WO R R P L =_39.32 %
LL= 74.0
J L~ | | WMo o M P I =_ 3418
"-'-d
oty woE s oW I o=
s i &
=
¥
4
2 4 6 & 10 15 20 2530 40 50607080 .
& ¢ I m FENLEHAET A 1420 Bl LS D
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Results of tests of the

nature of soil, physical test.

1S A 1204 £ o & E 2 B GEREs 5
BEA, B ASENEBEERBAHTD wBRWEB 39 4 2R 21 B
S H B D BEE EEL ANod | B K % BB
(i’ﬁfrjﬁﬁ-&ﬁ%&) HE= g FHTFoOHE G=_ 2.65
& # (No. D EE= g BB K PI=_34.18
2 % R B & B W= 50g & B H BEMEAE
o 2.0 8EEL e b o, BELTH 115g
P b B F BTG5 Pu=__ 100 %
TR T U — (Po i3 RR 2.0mm T &ITA ﬁﬁiﬁ;@ﬁ$)
No. No. No.
ww Dw WW DW WW oW FHERE
Dw TW DW TW Dw TW
W W, W Wa Wi Wi _ %
w= % w= % w= 4
RESREAR Wepor = 508
. HEEHEE L 2 kL8 (fAAs Y w8 Noo_ 123 @3 No. F—T7)

1 R EREEER 8 B | u | o 3
W w| Lt EN LA aﬁaﬂ # = d mm B
¢ g |BERD T ‘ Lt | v (wi;—ofc—j)”ﬂ ol F | r+F |yl PxPu

1| o040 | 0.015¢ 9 | 1339 | 1338 | 366 0.01386 | 0.0507 | 0.0006 | 0.0156 | 50.11 | 50.11
2z | 0.0120 | 0.0130 v | 1378 | 6.89 | 2.625 " 0.0 | v | oo | wes | e
5 | 00100 | 0.0110 v | w17 | 2.5% | 1.581 P 0.0221 # | 0.6 | 37.26 | 37.26
15 | 0.0080 | 0.0090 v | 1457 | 0.971 | o0.985 ” 00137 » [ 0.0098 | 0.8 | 20.84
30 | 0.0065 | C.0975 | 1485 | 0495 | 0704 " 0.0038 » | 0.0081 ‘ %.02 | 26.02
60 | o000 | ooow [ | usss | ame | ose " £.0071 v, 00M6 | WTB 1478
240 i 0.0005 ) 0.0015 # | 16.02 | 0.087 | 0.259 “ 0.0036 » | o002 ) 6.7 i 6.75
1440 P " " o | oom| e " 0.0015 v v v | ”
W= 200 o= Les 7y s et iR
42 AHABE Ca=_0.0010 (BB TIS Al204 2R
W, » 4 A &
sa | JEEIOR | g gy [ FBER | RALRK [ B W K. | xEmEE. { mgax . | mERamak

0.85 - 5.01 402 Lo | 9.98 95.98

0.40 i i 2.85 5.70 . | 0B | 90.28

0.25 | - 2.40 1.80 ws | .48 | 85.48

611 | B 8.58 Bl | ww | 6%

0.075 i 108 218 528 | nm | 76,72

W HT 5 BEETHETELLT
o

— 45 —




KPR~ ORI DO T AT (F 1 8D BuHPEARAFRERE W1H

5 5.6 & LTHHARSER WEIR

Results of tests of the nature of soil, physical test.

JIS A 1204 + o ¥ o+ B B GEREES
EES By #ENEBBEEXRTSHITD #®HMA 38 115 1B
B ES T/ v ISAR No 3 B OB F FR AR
(RERE - ER- g LHTFOHE G= 282
& 2B (N ) BEE= __E oM i % PI= 5610
2% R M OE R W= 50 g 5 B K ABEAR
M o742 0REBLALD, BELTH 115g
v b B THISE g Pu= 100 %
LE B R E D 4 Kk kB E (Pyp \2ER 2.0mmi 305 EGREE)
No. No. No.
ww DW wWWw Dw wWw DW SEREAE
DW TW DW TW DWW TW
We W W, We W We _ 9
w= % w= % ‘ w=_ % ‘ "
REFHRER Wejoi-=_ 50g
U, REHEI LS  (#Aw U vs Noo_ 104 EE No. F—7)

1 ' R | 7 | 8 9 | © | u I 13
m | AEE Z R MEw " & 4 mm IR
¢ & |5%7 ) ol *'xcﬁ L ‘| Lt \ YL ;(ssacfsonco m\@X@ F r+F | pdy | PxPo

1| e.0os5 | 0.0280 1 | 1 | 1 | 33 0.01327 | 0.0445 | 0.0006 | 0.0266 | 2.5 82.5
2 | o240 | 0.0245 v | 156 | 5.780 | 2.404 " 0.0319 « | o0t | 7.8 7.8
5 | 0.0205 | 0.0210 v | 12,26 | 2418 | 1565 " 0.0208 v | 00218 | 60 67.0 |
15 | o.t165 | 0.017 v | .00 | o867 | 0.9 " 00124 v | 00176 | 546 54.6
30 | 0.0130 | 0.0135 v 169 | 0456 | 0675 ” 0. 0080 v | o.oue1 | 4.7 3.7
0 | 0.0025 | 0.0030 v | 1574 | 0262 | 0.5 ” 0. 0088 » | 0.0036 | 112 1.2
200 | 0.0015 | 0.0020 7 | 1593 | 0.086 | 0.257 P 0. 0034 v | 0.002 81 |, &1
1440 | g.005 | 0.0020 v | 1593 | .Clil| .10 v noom | 0.002 81 - 81
7= 2000 e s M=y ol =B
Ao AHABEE Cn=_0.0005 (e JIS A 1204 2
5[ PR PR GRS B s
| @ELAEE | 5 5w 8 | = BEE RELRE | 2 % BB - ! IR }mm}g%ﬁm
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@40 0.11 0.22 034 90.65 |  99.66

0.25 \ ‘ 0.20 0.40 0.74 9. 26 99,26

0.11 5 & 1.04 2,08 2,82 9.8 o7, 18

0.075 | | 0.36 9.72 3.54 26,46 96. 46

W TABERESRTREGHRT
&
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Results of tests of the nature of soil, physical test,
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Resuit of tests of the nature of soil, physical test.
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Results of tests of the nature of soil, 3-axes compression test, B

c~&y
1.21
1.0
i
i0.8
I OL=20-1 9:=20-2
70 R s o MBS &
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Fe%
200 ¢~s 13 i
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c=0.1687
4=
o 1.5
e
7 1.0
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Results of tests of the nature of soil, 3-axes compression test, A
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2 L .
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Results of tests of the nature of soil, 1-axis compression test.
—BEMRBREE H~G "
s (FLE T )
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0.1 / e "
olefb:? 7/
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Results of tests of the nature of scil, l-axis compression test.
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Results of tests of the nature of soil, I-axes compression test.
£ 0o — @ E B B B
HMAER HH FRABAE DS~ D RE
O OB O B &7 FEEE 0.3~0.5m
OB o8 oR IFIZASH HerE, HEs, 45
# R R <
M & 11.5m H & 4 .8cm BT 18. 0%cm? 4% & 208, 00cm?®
&R BRETE | Fmpr | MEEEEE ‘ “RERER | peowm | g o % n %
E No. 2 F No @ 380.9 1,831 { 0,194 EEiu 1.54
No, 1’ 362.0 50,52 1.740 l 0.126 WHELR #
E No. 2 F No. 2 375.8 1,807 0.186 AR 1.56
No, 2 360.9 49, 69 1L.73 g.118 WoE L #

ENo2T
Nol

ENo2T
No2

Relo#fs (Y, L%, F8%, A5 IorH
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Results of tests of the nature of soil, 1-axis compression test.
+ o — W OE # R R
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Results of tests of the nature of seil, 1-axis compression test.

+ o - W E B R B
WHELZ BY HIRARE U0 A
# OB OB oM ARE FRIRIR S 0.3~0.5m
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BoR BRRR Fupni | BEAAEE ~EEBEZ | puopm |, B & i -
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No. v 339.0 55.37 1.630 0.148 oLy | »
¢ No. 2 343.5 1.651 0.202 san 4.57
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Ar No.l 319.0 1.534 03 AEm 3.19
|
; |
No. 1/ 309.0 54.48 1.488 0,122 i mogLE p
| - -
A1 No. 2 318.0 1.5% 0,388 | AmEfu 2.54
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| |
! % — DS
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Contents of the Study and Researchers

(Fiscal year 1963)

Orcgha;rsgén Contents Researcher (his service post)
National Promotion and general arrangement of studies Seijf Ariga (chief of Research Division
Research T)
Center for
Disaster Sadamu Todo (head of Landslide
Prevention Section)
(1) Surveys in general, data collection and Takeshi Ando (head of Disaster
Prevention Group, Geological Div.)
arrangement Kazuo Kuroda (Geological Div.)
(2) Geological survey, and research on status T. Ando
and alteration of fumarole gas K. Kuroda
Shigebumi Oka (Technical Div.}
(3) Boring test Hideyuki Kawachi (Technrical Div.)
Takeo Kobayashi (do.)
Taiji Okubo (do.)
Tadao Nakagawa (do.)
i {d) Study on interpretation of aerial photo- K. Kuroda
Geological
graphy S. Oka
S of = T
nrvey (5) Topographical study and surveying 3 Qka
Japan Koji Onodera {Technical Div.)
{6) Alteration zone and clay zone T. Ando
{i7) Rock core of boring, hydrological research, T. Ando
study of the nature of water K. Kuroda
T. Okubo

In addition to the above, prearrangement and

preparation for oprations of physical prospect-

ing, fumarole gas survey, geochemical investi-
gation, and study on fluctuation amount of
the earth’s configuration

Public Works
Research

Institute

(1) Summary of studies concerning the earth’s Masasuke Watari (head of Landslide
movement mechanism Section)
(2) Arrangement and analysis of the obser- Atsuyuki Sakai (Landslide Section)
vational data of ground surface motion
and underground water level
{3) Study and test of the nature of the soil Mamoru Shoji (Landslide Section)
Koji Tateno (do.>
Kazuyuki Ito {do.}
{4} Natural radioactivity Akira Nakajima (Landslide Section)
(5) Measurement of earth temperature, and Akio Inaba (do.}

electrical and physical prospecting
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