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Landslide in Yuya Area due to the Weathered Basalet

Sukeo O-Hara, Hiromi SumMa,Hidekazu MuraTA, Hiroshi MaTsupa
and Noriyuki YAsuruku

Abstract

It is well known that landslides have frequently occurred since 1972 heavy rainfalls, bringing disasters
to the inhabitants in Yuya area where the weathered basalet is distributed. The cost of landslide prevention
works is now estimated to have reached a billion yen per year. It is necessary to investigate the
landslide mechanism in detail from the geotechnical and geological standpoints for the purpose of the
establishment of the prediction of landslide and the rational landslide work.

This paper describes the characteristics of landslide and the motion mechanism of landslide at basalet
distributed area. It was proved that there is an interesting relationship between the displacement and
the amount of rainfall, and that the drainage well with horizontal drillings and the surface water drainage
channel should be used as the prevention works for landslide control after consideration of the place and

the depth of talus deposits.

. ¥AHZE

RS a S, H< BTN £5%me L
THB I, BELT D OREE T TV-5 . FHc IR
ATSEDER G T <D 2R TD L Hwwreh ¥
FRitiEE B o TIELOBUEMT L, ORIR BRI U S
RTETWD2, TeBHT~ 0 I5EMI0MEFT, fabkit
100 MITLL B4 Ju % Cas b, A PRIy Skl & Sek
FREAM OTE AL AERT 5, Blfe, 3ETE
LT H, BOE— Y v 2 X BT KB T 2
L& UTHEET, #Ti il T E2 @ aiigbah<
B ERTCZDY, Biny « RIEELA A 5 & T I
DEHEDLIENFB ST WD 7 — 24 bie < o,

BBy S OB & T D PR AR T
T RO, D R A R 5 BB
L b, LETHERL SO - MBSO
DHET D DAERE MBS AL TS S .

AL DL 5 @l b, JFAEHT b IEG D

* LA TR
B FE TR
PRk T8 TR

FROIGF 70 AR « FORVEK D 3~ 0 %82 B3 S 2
LiokLiboThsb.

2. MW NOHIROMI - MR

A EG RO L, WAL B & F xR
Blo»TnB . T o it mdt BB R IR ST
20T, WHFHLT R TN & o TREL 7
WERD—LTE D, MBEE RS A Tt L 0
T, BEACEHRESNCEH L AUEL bR S
7y, EAMNCIBZATEOW S « B OE MY 82
LC, D R SErafc g it B U 7o iR s s
CHMUTWD . =T, #HTXp DR hicEEd
IR T, B 100m FYEIC BY [k D S8 =43 I8 H 4y A
L, XD LI EEROMACER S DR - TV 5 HH
FRYSBAN DI, BERRE BB 5 TV A LR
BORAEDMT N BAECEE LR ZREL T3,

WROFHAE LT, mEALERIEAC L - T
HEWVCHTE L oo TO B O L, BRI MR R
CEABEHIC AR L Tha . LRENER LT
WHFTTIR, AR S B R E R TV B
2N BERERGHT AR TR, LA LT ATN

HIRRSE TR E s



72

(72)

KB - B

fist « R — « AAH

- B

New landslide
block

01d landslide
block

A 0

150m

50 100
B ——

) 1)

Very active Active

Fig. | Landslide blocks and location of boring at Shiraki

B-B section

No.l
EL=55.7M

¢
Bﬁ b ¢-C section [ai] Talus cone EZ55 sand stone
FL=108.5M (b) ios i
120 E_E Low talus cone Shale ————1
m Road B-12 — .
100 |+ M K “TEL=87.4M E:r-’ ul Middle talus cone
V— o7 e
E vB‘l/ \:’ Nl —""—r—jfifﬂw High talus cone
oow gV v v T '
N 80 Fgimiators Y e TS 3 Basalet
2 o B W@ TEEE T [ iC=A0.Ad Sandy grave!
(=] | R e
a0 [ Road % EL=16.9M
= Pond
20 ‘”_531_/;9392;, TE
o o T SRR
® @
140
ey Road () D-D section
120 |
100
— 80
+ 60
€
£ 4 B-6
EL=15.2M
20
Sea
0 ST

Fig. 2 Typical longitudinal section

Vol. 35 No. 1 (1984)

(@)

(b)

(©




BALX AT T 5 A sl T ) 28hic o\

h DR FTRRMNEIRO R &7 D, & OFHH
ZFRLTHEESR TV, 1, ZOMHILTFIE
DOH B O oo, 1500 @ATLL L © B L,
TND Bt A AR OKEEK E L CTER ST
DT LTL, REEROMEE. Ed TS
Te AL > TW T IR B DT ) O R
R TFRTD L.

3. MEFELHR

3.1 BEFZ

AEEFRCHLTND B SE R T h B Fakds L O BIK
PR\ T, 10AD#E— ) v 7t a L+
HWE A BT 5 &b, BEEoE—v v 774 FifF
LT, JLPIEMGET 6 (8F7, s FKAZE17EPT, <1 7
A3t 6 MEPT, FLPIMTTEINGE 5 T X OE& fEilK
I IURE 5 AT C. WEFIS8EE 6 J1 225 9 3 & TR
L7c. AL feE— ) v rflo e, Fig | @il
7o ER, BROCEWCUIM RO S L OB R
DA, @EOBIEBIA; B2 4 1.

3.2 WREER

3.2.1 BTN DR

FIARE X O BEAEIR TR S hfct < 7 m
7% Fig. 1 130 fe. BUEIGR IS0 2584 57
T e, 26 FT, $RI8 TN %EpA T v e
v 76 EFTAET B 0%, S @3N b DR |
TR BB R B %

TIT, KR O REM b g Sl
B-B, C-C" L0 D-D' iy » - FTHWiIR % #h
., Fig. 2() (b) (¢) iR, 4, <1 7FH, 4L
WBREHC X 2 BIRBLISS B0 SDHEE S 3D &%

M-2000 O +20004
———

N-vatue| 1 Sandy gravel
2 »and stone (Comp.) (Ext.)
Col il
i o wou BT e~ [ o ]
5 . 1 )
Fod
o E e
CR 8
15 4703 T~
N < | 2| i
2 |
& {' ib d §>' §>v Y?
c i
5.58 6/2¢ 76 1/12 7/19 1/26  8/2  8/9 8/16 8, /30

Fig. 3 Analytic result from the measurement
by strain gauge pipe

(73) 73

DIBEDRRCFEALTHS. ks, 1 7B &
2 WEF% Fig. 3 @RL7eH, TR0 OB
LTRBBRCHETES. LoLhsd, BEEY 4
B IILAEMEHC X BRI Bicus.

FHE DT 7=y, 212, Fig. 1 %5\ 2 Fig.
2 PBHEIRDL T, 170y 708221100~
150m, {E60~70m D3 DABM, HEal L Trh
BOT ey 2 BB HET > TV ERBF bR
L. Fl HITRD, BECEED FRICHRT S
ESEHRRIBC S\THELTEDY, T HDEB AL
10BLATF LD TIERHTH S .

3.2.2 #TNYUBEREETHROBK

&5
S
o
o
5
E

(a) 8-17 °-0 hd
(a) - 1 Talus cone a
E 2 Olden talus cone N
3 Shale -0.40m 1 3 51,0
= -17.8m =~
200~ 10001 2.0% K
T s -14.07F 0§ 109,
& T -
~- - = — AA
o 5 b < ° 15
o E ; = Al
£ 3 -26.2m 4
% 8 v (A
? g ¥ a &
Z1o0f 8 500k 105 *
ot . - g 201 4
3 €
s |3 § u.
o
s -28.0m B
] 254, 4
H —
e —1
. -—
ol o I i L s/l 1 0 Py = ’
j oun i .| Aug. sep. |
1500 Coltumn
3.0 —0
(b) (b) B-19 MO
E [ 1 Talus cone 4
-~ 2 Sand stone a
~ } 3shate 5 h
= 4 Sand stone 3 “h
< - 5 Shale 4
E M
200 - E000}- i 104 4
-~ h-1 &
- % 2 I
5 3 & Tl
g ji, 2 154,
Kl g 3 ° H i?
2 s z 4 ] 3
3 loof . 500~ g a—2
5 [ § g
] [
g /‘ 25 [3
ol o ; 4 l o | 0 0
dun Jul o Au Se
i i A
1500 3.0 Q Column
(c) B-20 d
(C) —_ [ I Talus cone a
E 2 Sand stone
~ 3 Shale —g 5% 11
= = A
- s
B0 £ H
._200[-.5 i x—~m=‘
% 3 2 S
£ Ts g ]
5 g ] 21517
z g 3 &
= ] = = 3
3100} % i -
3ot 5 g 2]
3
5 g 8 -
2 i ]
g 25{ ]
-
ol 30,

Fig. 4 Accumulated displacement with rainfalls

AR TR sem &



Column
1500
8-21 o0
7.0
- 1 Talus cone !
£ 2 Sandy gravel -0.4Cp _ N
~ | 3,5,7 Sand stone 5 4
- 4,6 Alternated oeds e 3]
_ = (Sand stone & 4
E E e
= 200 71000 [~ —5.0 ]
b ]
= 3 = 35
& K] 2 3
. .
2 5 v i
> S 2
= © =
100 ‘5 500~ 4,52
«“ - o
5 2 S 9 -
% g h
3 < 17
£ i
i
i "
’ ? ! T ! T°
{odun. ] Jull | Aug. | Sep. I

Fig. 5 Accumulated displacement with rainfalls
at B-21

ﬁ%ﬁEE’@mi&bmmxvf,ﬁ—uyﬁﬂ
17, 10, 200 FLAERNC X b RDICES T EOIT
b B L R ORG Y EE LIt o2t Fig 4, %
t,%—UVfammovf@ﬁ@%%ﬁng—é
52, ChLOEEEND, T ORFBHEIA
FEREO DL L ER L BRE RT I LA 5.
7o, AR EA TR, AR E-ET BT
A Lo BSER, K-V v Z2LAuC U TTIRRE L
DEMEETH D . BRI REC L, WTD O
BIIRGERE THRESHCETLTH I ETHD.
WA HIEE. EEE 80~100m (25 THRED A
CEEO AL, BN X - TEKE L ERO
Bl R B R G &bV Fi, KEUEIA
(R, B4R iTo» THREERBL I LTV
o r LS THD. Lich o, TN EiEs
L2 iEE, o bR Lo B RE T
By, O TRESIONCRATWETI 25, »
FhicLTh, WEhsWREEO LR/ T Dime
T RO ERELTCWD Yy — AL A LT H

B-17
= B-19
SaH  B-20 w,
B T B
< o - l4m
b ) PR 4%, S
g I 1000 T~
Q
Q
=
Sole B-17(-14m)
s
r
0 P ) " s 2
0 500 1000 1500

Amount of accumulated rainfall r  (mm)

Fig. 6 Relation between displacement and
amount of accumlated rainfall

Vol. 35 No. 1 (1984)

KEEA - B AR REH— - fRE F - ZESZ

5.

Fig. 6 11, B-17, B-19 % X 0% B-20 o RF%(3(E
TR ECOBEE L RFENEOMR TS 5. &
35, WEHCRTAIBHELEECALOBEHELR
Ce#Ex TRz, 2hnb, b DR
BRERGRECERATAC L, Fl HTRh T
vy, 7 OFRE (B-17), HIHH (B-19) & X O (B-
20) BT A BEEIL, JERAULTHDHI LB 5.
feks, Mb@i Uik n ik, BERERE 1000 mm
St ) OBEE (cm) ¥FEHL TS, o2&, AL
H1 D M R\ T — R R T A BB R
gg-~<feont Fig 7 THB2, (@ERHBECHAL

| B-17 A& 14m, 4 Surface
| B-19 @ 16m, @ Surface
| B-20 O 17m, ® Surface A

—
=3
T

nent duc to a rainfall & (cm)

(=}
o
i

Displacer

0 250 500 750
Intensity of a rainfall r (mm)

Fig. 7 Relation between displacement and the
intensity of a rainfall

7.0,

(cm)

5.0

2.0

Accurulated displacement

rensart PR SRS S N S )
0 500 1000 1500

Amount of accumulated rainfall (mm)

Fig. 8 Relation between displacement and
amount of accumulated rainfall at B-21



ALK RR T2 A gt T ) 2B o

THRAAIPETL TS EHVFEL 5. Fig 8%, B-21
HosRie BT 5 RE R O BB R & REEHEOME TS
L. ZOMKTOTD L, Fig 5 bbb X

SIZTREES.5m LIEEI N AN, OB ER &
R OB B LTuws ., ¥ .
Fig. 8 « /R U 7ok, 6 A2b 9 Ao b
TR, 2 OHIROFEIERETEL 9 2000 mm T5H %
S ERBE TR, MK EOFHR MR E R 10
cm (Zh7nBH T EMEEI NS, bkl 5,
COWK DT BEIEE, FBvE &S OB S
22T LA 7.

T, WPKAM EFEREORRY HAL 2, [
AP > TUF L L FARMAE L LIy — 2 h %
W EDVr o T MITFAKMLOZE Y, JEg o HiRA,
;% TDE S CHEKMER L OB O S FEL S R

EROIDLDT, FRYDHEFR LMD EIXT
%mvﬂ,mwmmi%H®MLv B-3, B-8 &I
B-15 s riod IR A (i & —alifckd st o BOGR %
Fig. 91253, 25, B-8 ik Fridgec s 3t

300} -8

L xs8s

E

L | eB-15 X
| o83

N
o
&

1
R 3
N

Change of groundwater table

X
1cor—
- (o]

o

] . o @
L o)
e S SRR

0 100 200 300

Intensity of rainfall ()

Fig. 9 Relation between change of groundwater
table and the intensity of a rainfall

L, 150 mm BRI L 2 m L EoKEE B Y T2
EN BN, EHEFSORE XY B-8 i LisiER U<
7mTHL B-3 H5\ ik B-15 sk Tit, 150
mm [FERCKT LK 40em ORLE 7ZTRETTHS.
7e¥s, Fig, 9 @i U csid, WFh b Bifer3 <
TGS ERTH D 2 LR, WTKEZOEENI T
Nh L EELRBRCH D EEZLRBY, B

(75) 175

BT S B3 C OB R BRIL T 1T
FETHS

3.2.3 BT NYHEONMEEFDT NV HEE
LLEDOURER L OB BEERY M 2T, Ahon
TXODBRED L FD A h = XA DWTEL TR
B My R, BB T XY )R LR
o, FEtT <o Ti o L TcED
2, ER - BAREKC ST EHER TN 2%
Voo Ele R mOBEIECE B TE KRBT
WD, KBEIUR Ty R D g kT E 2
1) BRI OMTXY  JEX5~30mo B LR E
D EEHERE OHERT T 5 HE (0% - E%>@ﬁmﬁﬁﬁ
WTHDI, BRI L Y TR BRSNS
<, ol ORI %@b%@@%@A{
BETED., WTKOEKERDTEY @ L T\
L. LTiciio T % FUG O BB oK - ba e
SIRTEH, TXOPLELTDHLEDEYHES NS .
i) JALIGREIET XD g o m e
A, HEHEREBMT D T e, 72 OIS AE T 5
BB ALK O TR B 2 il hig
R, BRI T R A D K (A I o A R R
JEHERG D REMCIIEIRFDER E 2 7o X R B
ﬂ,iﬁﬁ@@%ﬁ&ﬂtfmmm@mm@ambﬁ
D BEREI L - TR LALED D, [BHEET i
DT HHERTE e /e b L HEKEE % By . B4k
VREBOKMTERTDE Loins, HBEILT,
ZAEHTEIN L T2 B & Ok & ToKBEE
AR L, B QUG D SR gL L. 2
DY EAENOR A RE TN RETHEELS
o, Fie, [EBHERCTY AR, Bt
MRIRNANI L, ZREBOREBIFHLCETT DL
FEIND . WTFhucd l, CoXdHiedRypn—H
ETBE, BRINTECH > TTNDIXET LU A
EUN sy T
i) AT ND i PRSI, BEE20~30m
DOFFCIHF IR R S 5 = &, T b oBBEIz
BWTHATIRID L2 IHEO B 2 BEND DS
L BIOIMBOMRAR ENBHEL, W - B
s L Sl T Ny ofeErEr2oh s, T
Yedot, Wk E IS OECECRBCH - e
RSB E D A Z e Ll 5250, O KE O %
B iy, BIED IR VIC /v b RBBIR TN 3 4
U, H#ENTNDiHeE UTHEEL TV D AJREME:
MadsH., Ll BRBCksE—-) v 7 {iErRlL

WRAARS TR



76 (76)
TN D T, SHOBFFREBEE L.

3.2.4 #HFENOOBRAMK
Fig. 10 11, BA#HE O B-3 i) 53B3% 4 4R

(cm)

Displacement §

Amount of accumulated rainfall r  (mm)

Fig. 10 Surface displacement with rainfall at
B-3

DTN BENE LENEOBFRTHSH . HEFSF 6
B~9 B 1500mm OFFECKLEY 6cm DOERL
BEFN564E 900 mm (X L#7 2 cm, FEFNS74E 700 mm
L 1em, 7 L CHEIS8E 1300 mm % LY mm
DIRIA T TS X 5, FCH TN 2ERI
Tro T &, KB\ Tk, MEFS64E LIKERIK
DKM OGEIHEATE T &, B I UHEKRFLTREL
fez 0%, HMITROBBBC LIcEEL TS, L
Litaih, Zo7my 7 ORBEER T, Fig 1 @R
Lk s e¥icio <o BRI Tw5.
TR X, HMEHIBROMT Dk, BRI &R
TRWHBECH D & EXHBL DT, T DOl
BT E LT, 4K EREKOPKI D
FgL#Ezbhs, LaL, ZhiTtlhIahc®gK
HoBRIL, BREBERLEI TRVHE LD S.
BESERE OB GERT, ROMT N0 o B s 54
KIFTIC X BB LA RIS TERWEHEE Y
B0 T, HEKFOHMEEIEETHDS. £
T, TN OB S HiHA EHEE o s

Vol. 35 No. 1 (1984)

KEEL - B R - HEF— - A0 & - ZERZ

BETHZ Ld—FEEA s, i, kT LT,
TRY) DRAEINFUE N2 FEFETC KT B0EAL
DRI EE L DRZ D, = OB BB
B SBITO FETH 5.

4. ¥ & B

B tERECRET MaR, FCAaKbX o,
TR OWTHE - BINLERL R, kDO XS
RMERE LRI,

1) #rdniz, WE -« BELCHERT 2EHRRE L
BALZREBCRELTWS. i, #TXb 7w,
7 DE I 150m, (E70mBED L O, HEEWCHE
Lo Tuw5b.

2) #ih oBBEL, £ 3~10cm T, KW
BCRERATHE L, BHRRRERAATETT
VRN oY N o

3) Wb By EALEL, ThXhofidXY
i, 3l - s - BBBINAS RS W THRBIL
fz.

4) Ty IEENE, REEEE MBI E W s
HIBAL 7T, Mo E L CEFHRKATE
FHEKOHEKTAESTHDHZ L RELI.

ABFFL, AR e B AR KE R Bt
(e AEES) OmMBr ZFTHmLcd
DTHHE LHNRTZ. Ibi, FETHCHIY,
o BB AR &l m BRIRFT L REH I oBARE D F 4
X UMY FEER A A E Ot e e, £, 0
FA s ER A S BT o 0K BEAE R HE A R R A
Wietinte, M EoR 4 ESHoBEREL T,

& £ X MW

1) WHARRMEAREEDR @ FERSCEE B AR MX D
WRTHC S AEREREE (CHMHRAERED
(1756.12.)

2) IWAREMLARRER | BAEE AKX T h
Tk s EAZRTHREE (CAMEAESE (FEST.
10.)

(HEFI59%E 4 H14H  ZH)



