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Fig.1 THoOREFMEMEOH
Exemples of soil grading curve
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Fig.2 1 FHOHBRERDODER
Rainfall at slope failure in the first year
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Fig.d 2Z2HOHE - - BEEFROEBS
Rainfall at siope failure in the second year
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Fig.4 BERHIOHE HaEB O ERH
Topography before reclamaticn and planning of Ha farm
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Fig.t B&E OHaEIE O
Topography of Ha farm after reclamation
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Photo 1 RWHILME 0 IC K AIEHMEE (Fig 50A)

Slope failure by shallow siip circle
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Photo 2 HIHTHEH DM (Fig. 504)

Slepe just after reconstruction

Photo 3 EIB THEHOER (Fig. 500

Slope five years after reconstruction
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Fig.6 BARmiOHE »HEIE O ER
Topography before reclamation and planning of Hb farm
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Fig.7 BE%#: OHbEIB O A
Topography of the Hb farm after reclamation

£ B Bk e 30 : Rl
WEHAME L B L B2 Fig. To8)

Surface failure and erosion by runnoff water

s

Photo 5 #HIB - HIE % DL (Fig. TOA)

Slope just after reconstruction

Photo 6 [0 TH2EH LR (Fig. THOA)

Slope two years alter reconstruction

Photo 7 HIRTCIRGEFE DL (Fig. TOA)

Slope five vears after reconstruction
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BB ORI R R U R BERTS 277 L, Figs. 8,90
ADEFTIZFig. 2I0 R L EH O BRIEREROFEF T %
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(Photo 8) . 72X, BEUBICEIMEIHEI Sh T,
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BADTIFEA B ¢ HHKBIZIE-> T3 D—F
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THh, 2EHOBRMCEBELEAN TN S,

1FEORETHR

1 EEDHEER

Fig.3 BBmO#E LUcEROHER
Topography before reclamation and planaing of He farm
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Fig.9 BHEZBOHcEIBOHAE
Topography of He farm after reclamation

Photo B8 BB AKI- L 2B+ 0EE(Fig. 90A)
Erosion of embankment by seapage water

Figs.8, 9DADHEIX, RREMC L2EDEL, &
ERETE L THEF AT AV DELEHETHETHE
HEh, 2ERITTHEEDELEL THIOBBERINE,
2 LT, TOEROFEF HFE E100mmF Wi 2 #EEE
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d HAE8 & EE

Fig. 10}z, HAEHBOHHEFS & AAEBMEFTSE, Fig.11iCHd
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Fig. 2l Lz 1 EEFHOBEREROBWICL b 3&EAT
(Figs.10,1104,8,C) ThHERRZ L (EGERME6
F£H) , AFECEHISESFhhTWED, ADOWKED
CEHOBRTHREEZWE, CheDERTL BRI
THd, BEOEREToRBEEFROHELEIILS L,
AOEF G e SHHEPEHZ TR 23T, HBRSE
B TH - ERHEBRTEECL, EEENPRD
ETLELDZLTHFE, ZOEDHBBKINELTIH
T, AgPRETR PTG ok (Photo 9) .
FRBLHEEAOAACERSEBELTWEI LS, &
HICHRKDPEE hBVWERER>TWS (Fig.11) .
IOFETIE, BEMEBEEE LSS TE R L L,
F-ERICRBINEEKEOUZREI ME0cne /haH
i, BIBEOEELRTEBLTLEN, BEoT
EFKPEEEZR T LU CRERECTHERE R
(Photo 10) »
ZOBERATR, XS BEIIKSEERREERETL
TEREEEBILTVE. JooEBOR L EEK
LEgICEL 2TV, MO AFEE > SEICET
TEHLHUTHUMOW TS5 HKT S LS ICEBITEY
BZIENTORE (Photo 11) o ZOIHZHEEFEHE
L, #0#%, HEE100mmE W2 HEZRHR L 20588
BRIFAIE L, THEHDIFERICEHEL HHCEK
UVTHEEREELTWEDOHEEIAE (Photo 12)

HEHMERA sm

0

1S3 OHBEER

Fig.10 HEFOLEFHEZOFHEIR
Topography before reclamation and planning of Hd farm
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Photo 12 WBEAROEBEIEIFRIILELLER
(Fig. 11DEB)
Stable slope three yeras after the modification work

o EADEKE
Fig.11 BH&EEOHIEB O T
Topography of Hd farm after reclamation
4§ KIRIZB T L ZERBE-FEEEROBRE
IOMEOTHEECE, 951880 104.5 mdDEF(
Table 1 )2 &> T 9B CHEAENEE L (B
ERESED) , HEMENBRELEHO 2 AMEIRT
DM EETable 1 2738, TEZOEEL, NEET
EHEEOEADPREKILVEESH, ZOLHPH
M Z A OKBIZFIVADgENH . JOEDEREZ
Table 2 I/Rd, COMBRIELTRBTHRIINLS
DOTH b, NEBE TRERBOERERINL.TnTH %,

Photo 9 2EBOBRHEICLAWEO VA EE Fig LIOES) Tabie 1 I ERBOEMAREFOHFE (mm)
Rill erosien in farm by the second year Rainfall Rainfall that slope failure occured at T-farm

BH |[BREE m

9/8 19. 5

9/13 G

9/14 33.5

9/18 104. 5

BB | 175

Table 2 2B O TEHO B FRK]10amE L OBRHFEE (mm)
Rainfall over 10 mm/day at T-farm in the second year
AA|EHE (BH|BREE (AR BikE
4/1 | 12.5 |5/24| 30.5 {7/15 | 14
4/6 | 27.5 |(5/28] 12.5 {7/18 | 34.5
4/10( 17 6/5 | 34 8/9 12

Photo 10 Z2FEZDEFEICLVEAESAER Fig 1104

Eroded slope by the second year Rainfall

4/13| 29.5 |[6/8 | 19.5 |10/9 | 34
4/22| 16.5 [6/191 14.5 [10/15| 32
4/30[ 48.5 (6/207 13 10/20| 62.5
5/15} 19.5 |[6/21 94 11/108| 12
5/171 10.5 |6/30| 48.5

5/23| 22 7/13| 16.5

5 KitEDZHEHRL BEOEH
a THEOEERRLBR
Fig. 121z, TESBOIAMEOSRE & EREDOREIED

Photo 11 FREAROGEETLF (Fig 1104, 3FE)

Modification work of farim inclination in the third year
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ek, RUHMEHEFR2R LR, ESEHBEVW TR OET
HBIIPBWIRELTWS, ZBRICHME2D% { (Fig.
1), 7V F—Y—T&E LEEF o simsE
rEshhnwI eHEEEBbh 3, Filo IOEFRFE,
BRID7 P EMNEBEINTWERZ DS THRER
BHERBILTWAS (Photo 13) » /=, HEHEOEFE
DHETEOEN.4 (Photo 14) TH 2., ZOERRIIN
R tH hBFEADEST HPIC &, LOHERY
AL TETOHREN KRS {, FENROE (1:1.5)

TREAETELZ LY, BENCRBLEFREED
Na,

HEEHOHE 5m

Qﬁu

o 160m

- B OMFTE
(BERRF )

@ EEEE - BRER

Fig.12 THROIEME L EREOEFORIR
Topography before and after reclamation of T farm

Photo 13 No. 90 iE A
Slope failure at No.9 slope

b7 3

Photo 14 Ne. 40515
Slope failure at No.4 slope

HEFBO®RID, BEICL hERY S LHOREE
AN = EATIdNo. 1, No.2 (Photo 15) , No.5T#H >z
ZheoEffidnThd, BRELEBLERICEP-T
BEPSER LTV, 2EL, JOEBTRECERD
BE-THED, BEIAEINETRISATWEED
BithD#FoKiEAB L THkEh, F2IERENED
7 IR EOH RMsE PR TV RS, FRFLKE
EElrEREErRhEbOLEbh, BELEETERO
BT BRI E E o =, No. SOEANL, BRIk
wLTHesd, FEEBRERRCSEEKEIRTOER
HEFOSRIIESRP R,

BEREIRE LT L FREORID, ZOEBOEIR
TEMThbhE, ZOBRKTEERICT bR, BH
PECERTIZREL, ERETE LTHFEA LE
ML L# (Photo 16) » MR THIMAERELELD
CEbh, BRTE»SMEHOLCEEESESFL (P
hoto 17) , BEECREIZEE L OREILENENK > T
W, EEREELTWEZ DI AE (Photo 18,
o, AFRI00mL FOBRREREREERL TN
FEEBIIWTH, Photo BD L3 ICEEO TEAT
MEA D ZNTWEEITTCLEBRMEESIHDT,
FEFIL MR L JEiER, BEEOENEEOEPS,
HEEOEA b ISR IT I A RNEEEH 5,

Photo 15 No.2 () RUWNo. 3 (FFD OEHRME

Slope failure at No.2(distance) and No.3{near} slope

Photo 16 No. 4‘?33@0)?‘;3”31?5

Reconstruction work of No.4 slope
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Photo 17

Photo 18 fHIH T HMES4E H @No, 475

No. 4 slope in the 8w year after reconstruction

Photo 19 1IN T 9H&84 B MNo. 2HkE

No, 2 slope in the 8s year after reconstruction

b NEBDZEEERE

Fig.13iz, NEHEOINHF:, Fig 14iCiEREONEEBD
HERGEEXh R REETR T,

Z OEF TR IEE U TR, RS A
HzEDITTERRHERT> 2 (Fig.13) . BREER
OEFIZEFELSS D, BREOREMNBEED S DEEKIC
X b@Egahr (Photo 20) ., ERLUMOEBEITEL
CEh-TEMLTED (Fig. 14, MMa) , MFEADHE
PRI EE D BRI R TV R, ZOHMEE
AeERICBELESOERDbN S,

EEPEEST, FRINELIHKEIIFERADE
W, BIETAICMarEERAOEEHEAAICEEL, EEH
PREICHRTE, FEAELICCDEERZBL IS
OMTE2MEET 52 LEMNThbhi, CO®%, 105200
FrEoBEMNSH =N (Table 2) , BIPSES
LEEANBHLEEEKORIRBIIHL LEEDEE

bh, 4EFIIEANREEPRALNEZDAT, RED
Kighowd U (Photo 21) &

ZOEATIE, 208, §RIESMEHOEE TR
EFE100mn FOEMEHEERLED, THEERE
e L TEEORERRBEYT, EHOEIZZMWIC
MEMTEEHOLIIEXET UTHEEO RS EE Y, H
EETBEREDCRELERETH LI LIEREINE

{Photos 22,23) .

FEBROME Im

Fig. 13 NMEBiEKTOHE

Topography of the ¥ farm before reclamation

e

o)

(‘)———’—l-ﬁf)m BETIBEHOBABOBEMNERA
ERBOBEOHEMFA
EEHOMRE Im MiHDE 3

Fig. 14 NESIERE ORE

Topography of the N farm after reclamation

Photo 20 BFKIZEVEEShEBLER

Eroded embankment slope by seapage water
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Photo 21 #MI PHOELETE

Embankment slope just after reconstructlcn

Photo 22 AT HEcEB OB I HE (£)

Embankment slope in the 6th winter after reconstruction

& R LERNEE LEEatE
Photo 23 3 L¥-th94F B OB HER

Embankment slope in the 9w year after reconstruction
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Examples of Failure and Erosion in Embankment Slope
and its Characteristic Configuration of Reclamed Farm

FURUYA Tamotsu, OGURA Chikara , NAKAO Seiji and KATO Takashi
Summary

The authors studied failures and erosions occurred in slopes of two reclaimed farms and its
characteristic configuration. The authors also studied the conditions, such as stability and growing of
vegetation in slopes after several years passed from reconstruction works. As the result, it is shown that all
siope failures occurred in embankment slopes, and that there is an important relationship between the
disaster of slope and direction of farm inclination in cut and embankment work. Especially, not only slope
failure but also erosion apt to occur in case that the surface of farmland inclines to embankment siope, and
that catchment's area of embankment slope is comparatively large. It has been recognized that divided
surface drainage of farm is effective to decrease the erosion in farmland. Furthermore, farming system by
the divided surface drainage and design of farm inclination in cut and embankment work not to concentrate
surface drainage water to embankment are also important to decrease seepage water 1o the slope, and to
prevent slope failure and erosion in embankment slope.

Tt was also observed that embankment slopes were stable and vegetation at slopes grew several years
after reconstruction works.

Keywords: Farm consolidation, Red-yellow soil, Slope failure, Erosion, Farm configuration
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