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Fig. 1 Occurrence of slope failures during

a rainfall event

Photo 1  Collapsed slope in Senoguchi, Taketa city,
Ohita prefecture
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Fig. 2 Longitudinal slope surface profile and

the layer structure in Senoguchi, Taketa

Table 1 Hydraulic characteristics of the soil of
the slope in Senoguchi, Taketa city
Surface Middle Lower
0, [mm’]|  0.646 0.595 0.682
6, [m’m’]| 0477 0.441 0.577
v, [cm] 792 -595 -797
ol 0.875 1.36 1.02
K, [em/s] | 2.42%x107 | 3.32%x10° | 5.69x10™

2 b—y g YRBRIZOWTE, ], BE, #2007)
WEEC R RN TWD, 72, ZOFEOZYHE
WZOWTH I DML TRIESN TV D,

2.3 XRK{|M

HWEDORAD 2 >OFEMMEZE KRG L LRl
VIalb—va rETY, fBmREARE ORI
OWTHRFT 5, —2ORHA TR AW O

— 516 —



D KILHEFEW > 5 72 D RN L ORE T, b
=D 0 R T E R O A 2 D 78 5 ik
BEWLEORETHD,

PrETHE S O OfHEIIE, 2005FE0 R RI45I2ED
MR REFAEOSEHO L ESIISmTHE L,
Photo LiZFTATHE / O OXI &R ORES O+ %
RLIebDTH D, Z ORR O FAEE AT & e
K& FAIRITFig. 20 & 5 Th B, I KILEH
MOHRBFERIZE > TIFICHPNTEY, Fig. 212
FERE, PE, TRBOEROMELRINTND,
FKREITH M e — L8, PREITAso-4KIEFiHEEY, T
JE X Aso- 3 K HEREY) TR SN AMER - CTh
%, Table UEIKBNO O KHEEEHEEZ R LEZE D
Thd, T2, GIFMAEREKE, gL KR
ERE, v, (TEDEAFIEEN50% D & & OF J1/KEE,
o [ EFLBRRR 3 A DAFHENR 22, kL& KRB CTH 5,
Fo, FBCLEREEBIIR 2D BN M
WHEOMEOFME T LEWME ERE A& TRy
Ral—va rEToRER, TR TN
B ¢ =030rad (17deg), K35 /¢ =1.96x10"N/m?
(2.0x10°kgf/m?) & {7 LT FEEH RN L < BT
7 (R - FEH - BK, 2007) . ASRIZHE A BEA
WAHRETHDN, FERMICHEBRSNH T
DT, APFFETH ZoEERfEITxd L THN S,

Table 1D 4 1 fg O FAFARIE K336 L OB IR R
GAREERD L, TROBIEFITRENT &G0
b, ZhiE, EREOKELLETH D &R,
EAKEMEFLThEWEKREMERTDL L%
RLTWD, Fiz, —MRORAHILARK LEO g, 2
Yu>-200em T B DOIZxt LT, Wi/ 0 OEIXIERIC
hEL, FERNICEERDIERBIT SN, —T,
FME, 8, TEOFEKGEEERIBEICHBRE T S
L 87lmm/hr, 120mm/hr, 21mm/hr TH YD, & Tk
J& & PIBITZEBRAEN /N EWVITE 00 & TG A
fREIIRE W, UEDZ Enb, FTEEZBRWT, Z
ORIE O LB ITE W RAKE L EAEEETHLET
5,

B3 e 15 B2 o0 R 12 20094F DRI PE D SERNIC &L Y
KB HHEE L7, Photo 213 [5F T O xSt TR 0 AR EE O
HrFERLELOTHD, ZORMEDRER ORI
HEWT IR & B TR I3Fig. 30 L 5 Th 5, THEDE
TR 5mIRE TH D, Table 21348 D K BREM: %
RLELDTHD, £z, WEEEML I OME S
FE T ERmEIZB T HMHEAE S BT, ¢=0.58rad
(33.5deg), ¢=0.49x10*N/m? (0.5x10°kgf/m*) & R ET 5,
Table 25 Y, WM ODoRmEE x5 L, ff
EREEKR, BEAEREEKRE DIT/NIWVR, Wi
DT T Dol & K& <, HALIRTEY
720 OKROIFE I BT DORE LD £,

Collapsed slope in Manao, Hohfu city,

Yamaguchi prefecture
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Fig. 3 Longitudinal slope surface profile and the

layer structure in Manao, Hohfu city

Table 2 Hydraulic characteristics of the soil of

the slope in Manao, Hohfu city

Soil layer

6, [m’/m’]
3, 3
6,[m/m’]
wm[cm]
ol-]
K [cm/s]

0.387
0.128
91
2.27
6.71X10°

1 Minimum

X [m]

Fig. 4 Initial pressure distributions for minimum

water content and maximum water content
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Fig. 5 Critical cumulative rainfalls for slope failure

under constant rainfall intensity (Senoguchi)

120

100 A

=09

80 -

==

60 1 Minimu ~<— Maximum

{

P
-

40 A

Rainfall intensity [mm/hr]

20 A

0

30000 31000 32000 33000 34000 35000

Water content [m3]

Fig. 6 Critical water contents in the slope layer for
slope failure under constant rainfall intensity

(Senoguchi)
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Fig. 7 Critical water contents in the slope layer for
slope failure under constant rainfall intensity
(Manao)

R AR AE DT DI L B OBFERENLEILR 5
DX, TEOFEKELBEKRLTWD, Thbb, Hi
W U7 XS ICTFEOZEKREIZ2Imm/hr &/ S VA3,
RN R PE 23 20mm/hr K W /b S W EBER O L IZTE
WKIRETDZENTED, LEN-T, HEARED
FLTH FEFICITE SN KOEEIIRE Y, £

— 518 —



D=, WMEFREFTICLYVEVWRKEMEZEL, fim
ﬁ%@ﬁm%%%§<téﬂ%f%éo:n’wN
T, AEtEAKSEOREREROMIZIFIE—E
T%D,%%%i@@ﬂ&hﬁpﬁbz@

Fig. 7IXB5 M O 856 @ g3 RE o R - g oK
“E%Tbt%®f ZORIZEWTHLEEEERN
KOEMZIE—TEDO L EHERBELTND, ZD
MIC k% &, ZOREIE80mm TR IE DK & RF 2 51t
I D LM TE D, AR ORI IL97%
~98%Th b, a&i@ﬁ%ﬁbthufﬁﬁbf
WBEDT, ASBEMZIF-ETHEL TS,

UEoZ e, &REETMECK L TE
EDOKGEZITETHMAINH D Z &7§>/Tﬂ*'=ézh
A TN K BB RE TR O LEREE L 720 5
LT NG, LEOATMESE KES FRERICH
EELTHWAZERTEXDN, ERICE->TKE
TRLEFBRSMDRTWEEZ, ZZCiEfEmt
ENKDEERRERAEOIEZEE LTHWS

3. 1EEMRAREICRIFTHBEELHOEE

WH, £ 5(2009)1F, #HET —# LT —% DIL
ENFEFHREICS 2B OV THRFLTY
D0, W - MBESGOT—X OB EERREY
22— a O REEATDHZEITIEIETHR
W, TNHDNRT A—FBREREICED L DI
BITL0TEERMERECH DL, 2T, £
MIZOWTIELSFET 5D TRV, TITEX
TWAMHE S AT AOMEIZI W TIE, 272258
AR, KEAR, SEE, LEE, LERMEREI
%95 BB A DR E BN K BEEMD Z &
MHEERERD, EEICINEZIT) Z LIRS TER
WODOT, ZIZTIX, ##ERAT LA~DO#HEL TR
RHIZA A=V T 572012, REMTIEH S0, K
AR, FEAR, RERZ/37 A —ZIC L THE
VIalb—va rETY, BRAREENKS R
BRI, AN E D L S ICR AR DD E IR
R,

3.1 EEARDEE

PTHTH . HORE O R ERITREBIRIC 72 5 T
W5 A, Fig. 8D K 512, TN EEMME LRz %
LCRHEMEY S 2L —3 9 U A1TH, HEEAR
DR D701, Fig. 81 X 51, Bimaid
ERICICLT, EEAELE169° , 142° , 11.4°
8.6° , 6.5° , 43° , 22° [T&{LE¥D, B, L
DB ARIL8.6° ThbH, HENLHEREE TO
BT 58, £EoLEELZF LR LR
THIW S B2, BERNIE, 2. 4THE L 72 2B AR i 2

——— 16.9 [deg]
60 1 ——— 14.2 [deg]
50‘777 11.4 [deg]
8.6 [deg] Base

E 40 { ——— 6.5 [deg]
= ——— 4.3 [deg] Slope
N 30 1 2.2 [deg]

20 A

10 A

0+ ;

0 20 40 60 80 100 120

x [m]
Fig. 8 A linearly approximation of the surface profile

and the bed rock locations (dotted lines are

bed rock) (Senoguchi)
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Fig. 9 Time necessary for slope failure under

Constant rainfall intensity (Senoguchi)
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Fig. 10 Critical water contents in the slope layer for
slope failure under constant rainfall

intensity (Senoguchi)
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Fig. 13 Time necessary for slope failure for

constant rainfall intensity (Senoguchi)
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Fig. 15  Time necessary for slope failure for

constant rainfall intensity (Manao)
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slope failure under constant rainfall (Manao)
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constant rainfall intensity
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Table 3 Occurrence time, collapsed sediment volume of slope failures
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Effect of Climate Change on Slope Failure Risk Degree in River Basin

Masaharu FUJITA, Seitaro OHSHIO* and Daizo TSUTSUMI

*West Japan Railway Company

Synopsis
Slope failure is predicted based on rainfall data. For example, a critical line for slope failure in an area

is drawn on coordinates of hourly and cumulative precipitations, and we can predict that slope failure occur

somewhere in the area when rainfall condition crosses the critical line. However, it is important to provide

information on successive slope failure process if an extreme rainfall event occurs frequently with climate

change. In this paper slope failure was simulated under different geographical and rainfall conditions and the

simulation results indicate that water content in an individual slope-soil layer is an adequate index for

predicting slope failure. The characteristics of sediment disaster such as the relationship between slope

failure magnitude and rainfall condition is discussed and an idea for an evaluation system for successively

occurrence of slope failure is presented considering a prospective rainfall event due to climate change.

Keywords: slope failure, climate change, warning and evacuation system, slope failure risk
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