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Failure Mechanism of an Embankment due to Overflowing from a Reservoir
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Studied herein is theoretical mechanism of the failure of an embankment caused by overflowing
from a reservoir. An experiment has been conducted to observe the phenomenon, and the theory
of the mechanism has been developed on the basis of the erosion and the stability of the slope
subjected to the erosion. Shallow water equation considering the slope angle has been used
to describe the erosion, and Mohr-Coulomb failure criterion has been applied to the stability
analysis. The results allow the surface profile and the erosional speed to be determined as
functions of imposed parameters. At the end of this paper, we have discussed the scope of
application, and examined the theory by an additional experiment.
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728, qu = 0.01m2/s, p = 1000kg/m?, pse: = 2170
kg/m3, g = 9.8m/s? X L. ¢, = 0.01m?/s (X5 2
Hi TR~ RREBICIS W TR AR BEMIERED—D
THo. B-14ICT_VEDOESE Hm] LTy Di
CEoiE (0=0. L725E) ¢ DBRETRT. i
HeEh & D R r— A EF CIZT 5729

T

(52)

r= sin 6,
LLELDTHD. B-14(a) TRV EOEIAM
M 2BIRY, TRYVDIFRLEBMNB T IINEL RS
ZEHBDPB. TNIETRVEOEIBREL i,
BREICMbAHEIC LB EAM HOEERKEL
B, TN IRERATTRVELLBZDOTHS.
E-14(b) iZriE-14(a) IZxHE LT, BREOTIR L
FTRY)DIZLEBME & BRENTNS. T DL
CEANBENOREWEIIREL, HIToFRICE
b9 3. H-14(b) OREFRIIRBE S OBBME SRR L
EbDTHD. REORREZITIWEOMKE, X
(29), X (31) 2BBLND n D 5 LHEDOREMEIME
FNABBICEREND. LizBoT, NFA—-F HiZ
BEOTHRKLEBICKRESEDLE LT, BE~OH
EXTHTHECEETHB. ‘

4. HEROFERERE

THE COERPBRRERRIC EOBREBEHTE
THDEINEEZD. E-15 CHRSREOETER 2R
7. ETEREERICZ > TREINE-15() HHE-
15(b) DL S ICBREIND. ZOBBTIL— FRER
RITERAFICBET 5. £72E-15(b) X, ZOBE
FRER-T-EE ERAFRICBET S (29), X (31)
DETHY, E-15(c) IZE-15(b) 28 EFFHICBE

oodf : : : : oo
(@) ;
0,015
E | H=0.01
= 001
H=0.005
R
H20002 e
0 .
o5 1 15 .2 25 | 3 5 4
® [T
£.0.5+ \\"
19 03 ] 5 .2 25 3 35 4

%

FH-14 RBTRYES LBEEOYNSHE

L72bDTHD. LhL, ZHLIZBRWES EREM
KBETHE, VWokhv— FRA S EFfIEE
BlEL, B-15(d) 0L HicR3d. 20%IE, 7A—F
FRASITHEIC EFAEE LICFEELE-15(d) »5FE-
15(e) DEHIRRESITD. DFED, TNETOEHER
IXE-15(d) £ CORBBRICH L TEATETSH Y,
E-15(d) B0 RIZ OV TIZE-15(d) ORAKTE
EROGHSMA L L, EFAEE Eo 7 — RIRF
REEARMG L LTRERET2NERDS.

E7o, BEOER/NINERITIIE-15(b) ITET D
Az, 74— RERA S EHEAEE IR E LE-15(d)
DEITRDARMERDD. ZOX HREE, BRETE
2 EFRFEA~BET5E-15(b) 2> 5E-15(c) oW
TOHEBEPHATIZ LT TEd, E-15(d) OBER
REERIZRDD Z LI TERV. L, E-15(a)
b —KICE-15(d) iICBIT T BB AT+ 5 2 ki
HEEICHETHD. 72, BRBBEOETEE IOV
T T E TORERIC LV E-15(a) ITBT 29I 0L
TEE L, E-15(b) 2>5E-15(d) KBET 5EEIC
DT, R (15) &K (39) 12X - TERARE AT
BETHB.

5. FRERIZK BRI

H-8~E-11 *F-1 OHEREENLLPBE LI,
BHETHAMEZEOT I THRSNIBREOHRE
m (B-7 28 &<, b, w ZRED
HBTHIMBRFECRI B LRV, BRRE
Gw D/NE L T2, K (24) TREND Fry BREL R
37-0Thb. TZTHREEZREO L, 2.1HTREHE
BREBLRILLOEZHWTERETo. BABREOME
BUCFIA LM bRICTH Y, ERSNZER DR
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TNh— RIRRA

TR
7 V— R A
v © ®) @
imw
() 1(d)

E-15 #EoF£ERE

EOEKIIY 10.7%, FREEX 1.86g/cm® Tho7z.
H-16 2B &2 2T EACKEE(LETT. E-16
NhbMB L5, BREOEZII/NEIL Y, #BF
EHOTBBEREZTTIE-TND T L ibhS.
E-2(d) TRINDBRIT/eo7 & & OBAIBERE
1£0.010 m?/s Th-o7. ZIZTiEy=1.5 Fr, =0.3,
Cp =045 & LT 21T 7. Cf KOWTIHERT
DBEBN L D BHRAKDKEE hg =002m & L, v=V
T OEEn = 0035 L 523528 T, C = (hgs/n,
g=98m/s? & LTK (11) bR, Fry =03 %
(T 57 & TR (21), K (45) £V up = 0.21m/s IK
ELIZ Liz/ed. KE0.02m CTHAMEFRE 0.01m?/s
DAL LB L FLEIT0.5m/s &b, ERTRHZO
SHETEEPEZ~TNBILEME u; < 0.5m/s & 72
D, ur =021m/s DEERXEY TH D, yiZ2WTik
> 1.5 DT (10) OBERARBITEL 2550
BEAY. BATORE, m = 486 LU (22) LB
BTOWE mq 12 23.5em L2 5. B-2(d) KBTI
EHEMEROTERAR 7V — FIRRRLEEZ LN, LR
REREOTES,»HER E TOEREL 24.0cm THo Tz,
HRELZED L-ERTOR-16(d) TIXEE-HT
813 0.0064 m2/s ThHotz. BEOMEHIFE L u,
HEDLLT u = 021m/s THO, KN (24) 16 Fry =
0375 LRDEND. ZORKENDL, y =15, Fry =
0.375, Cy = 045 & LT 24T 72 25, 1 = 3.78
Ligol, ZoEk&E gy =117cm & 725, BEMER
15.0cm THHDT, HMRENBLITHZ LIZL S,
FHEME & ZAMEO N bE R & OB S IIZIE—H
LTWBZEBbMD. u, YIEERHZIHOD, it
BOFIZH L TR ENDULLEOREZEERET
EZZLICkY, RRTERELEBREMEIT NV

I«

(a) 053

| | | | | | |

i S
B . (b)1053%
| | I |

l
| | | | I |

| ]

- v (d) 2405314
| | | | 1

| | |

L. 10cm

E-16 24N ORMElL

B L A = XA Tl b T ARETE O B % 38
TE B3I ERbhot.

(=2}
2

ARRICTH, EROBEIE EIC U CRRRERE D
HpW R A A= XL EMHAL, Bbhi-EiRoEA%H
BeESH Lz, TORRUTORPALNERST

o BRI X B ERADRRER, BAERLBAETRE
DFRYIZE > THITT D, BRIEAIZDWTIX
BARARERE BV -ERNOBREE, RAN
FOWRERD S Z LR TEBH, HILHEOK
REBET AICRBRRERBOTV 25815
HERDB.

o KHMXTRELLEBERERCETIHERIIL—
RERR A2 EFRAIETEICET 5 COREERIC
BRTMETHY, TO—HTERIC L DREDORE
EHEAEHT A LN TES.
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