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Fig. 3 Sketch of overtopping breaching process
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Fig. 4 Downstream bed form after flooding dam for 5 seconds
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Fig. 5 Residual wedge block after dam-break
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Fig. 6 Degradation rate of the crests in various test conditions
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Fig. 7 Measured breach hydrographs in various test conditions



%2 TR, A JORG TR B A 30 0 35t e il S AT Y 227

ST BTORE SOV, PRI 7 LA L] RS AR TR B 15 00, HELAIORE SUUMS f K S PR e, b Rt i /o {HR
R, SRR IBURL R A% 2 0 ORI 8 4%, (R PE IR 25 B AR R KR, X T 40Uk A, T 4t
W 12 mf, PEIEE N 0.578 m'/s, FURHUE N 1:3 mF, BEIEME N 0.390 m®/s, HLFURE LA S B Y 0 4 5 51
AR T 8. 82% 1 15.9% . 9% 4 1 SR FHIB 2 A0 780 X 0t 10 £ 970 3o st 0 47080 A48 1) S0 40 T I 35 45 1 2 L 1y 25
W ST R R T LA A 35T O R A R 6 T A A B

5 4i it

SR JFHT A oL A AR 25 BOR B RD R BEAT 1 J0RG P 35 S0 T35t D il o X0 45 R R W], TE 45 7€ A9 WD 46 ol il 55
JE B IR A5 PE R, 2R ORI R AURE 3004 f) 358 DR ot A 2 A AR R AR, P RR IR SR U D0 4R ph oy
E, EINTH TEAEAWMBRMBMEZ M. BAAERT00 3 B, 581 5By T Ab BE ST BB B 5
552 B BOSBEIRYTE , ehUIRI B B 58 3 [ BOA B AT Y 2B A0 28 1k B B o SUUEACTT B TR 3¢ R X DR AL
Bt AT R AR, TR —E R OUT , WUATR U B BE , VA A B bk, TR R T KO 5 R
A, PREEB O, ik, WTRZENMAETE, AU F W et iy —L8, dy T RUBOR A 19 3T
ik P RE SO T 240 BORL A, FE LA LA RS — SR ain g T, RLASURE S5t phe I T2 B8 f) BE 3¢ 03 B2 L 40 A0 301
PRIC IR BESCAR,  BE IS5 I 1] o Lo A 00K LA, T B 358 1 bAoA R P, GO O 1 o (ELAS— 4R 10
S R R URE P - PR AR R A0 BURE AR T 8 A, T U PRI (E AT T 22501, (EUR 220 BN B AR W 3 . S35, Bt
UL SR i AL URE I 5k B SOUIAC g B2 B WIS 5 T 2 AORE IR F) 5 B e B2 o R 9 SR X T DA TR TE R A L 2 T
TR AL A —E f A B VR, e B o wl 4 Dy 15t 10 RS B B UE AR ARG o Fl T A SO i I X O RG  r 3
FEECRLARFEAT Y, DR i 4598 A9 38 e 2 A7 — SE PR

AR SCOK R0 10 A7 A6 3 258 38 A LT, RO3UAR 18 TOT 5t pRe A 1 e DI T BE — 3l 55 B0 10 0 07 R SE st e, i
Je T PR S R TA, 0 o R R O R KR, T AR SO A S T B IR A LR SE iR TS B R A,
I, TR 778 TH 35t PR T A A UL P LA 5% e A A A S TR DU AR LA SR TE Y, X R EE T — P A
M R

Bifh: AXRXBRRATFEAMNKERFTFARANFARTRKALRAGRIEN, R RA TR %
Wie T 5 H B, A& b —Jf BOA!

Sk

[1] 2%, 28 . BB SR [ T]. KR8 &, 2009, 20(3): 304-310. (LI Yun, LI Jun. Review of experimental
study on dam-break[ J]. Advances in Water Science, 2009, 20(3) :304-310. (in Chinese) )

[2] MORRISM W, HASSAN M A A, VASKINN K A. Breaching formation; field test and laboratory experiments[ J]. Journal of Hydrau-
lic Research, 2007, 45 (extra) :9-17.

(3] &%, FoEilm, RER &5 . BB b LBl st [J]. PR LRERL ¥R, 2009,41(3) :90-95. (NIU Zhi-
pan, XU Wei-lin, ZHANG Jian-min, et al. Experimental investigation of scour and dam-break of landslide dam[ J]. Journal of Si-
chuan University; Engineering Science Edition,2009,41(3) :90-95. (in Chinese) )

[4] HOEG K, LOEVOLL A, VASKINN K A. Stability and breaching of embankment dams: Field tests on 6 m high dams [ J]. Interna-
tional Journal on Hydropower & Dams,2004, 11(1) . 88-92.

[5]ZHANG Jian-yun, LI Yun, XUAN Guo-xiang et al. Overtopping breaching of cohesive homogeneous earth dam with different cohesive
strength[ J]. Science in China Series E: Technological Sciences, 2009,39(11) .1881-1886.

[6] COLEMAN S E, ANDREWS D P, WEBBY M G. Overtopping breaching of noncohesive homogeneous embankments[ J]. Journal of
Hydraulic Engineering, 2002, 128(9) :829-838.

[4] ROZOV A L. Modeling of washout of dams[ J]. Journal of Hydraulic Research, 2003, 41(6) :565-577.

[8] CHINNARASRI C, TINGSANCHALI T, WEESAKUL S ,et al. Flow patterns and damage of dike overtopping[ J]. International Jour-
nal of Sediment Research, 2003, 18(4) :301-309.



228 KR % R %22 %

[9] Dupon E, Dewals B J, Archambeau P, et al. Experimental and numerical study of the breaching of an embankment dam[ C]// Proc
32nd IAHR Congress. Venice, ltaly, 2007 1-10.
[10] SCHMOCKER L, HAGER W H. Dike breaching due to overtopping[ C]// 33nd TAHR Congress. Water Engineering for a Sustain-
able Environment. Vancouver; ASCE, Canada, 2009 3896-3903.
[11] ¥ 4eib . HE LS T35t 1 O kA8 (b 0 i BOE AR B[ T ], JK R 2441, 2008, 39(10) : 1235-1240. (HUANG Jin-chi. Numerical
modeling of flow through breach of landslide dams[J]. Journal of Hydraulic Engineering, 2008, 39 (10): 1235-1240. (in Chi-

nese) )

Experimental study on overtopping breaching of noncohesive
homogeneous embankment dams *

ZHANG Da-wei, HUANG Jin-chi, HE Xiao-yan

( Department of Water Hazard Research, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract. Most experimental studies on overtopping breaching of embankment dams use small-sized sediment grains
and little differences in the diameter profile of sand specimens. Aiming at the issues of sediment sizes, two distinct
types of sediments are used in this experimental study. The experiment reveals that the breaching processes of two
types of dams are basically identical under relatively strong erosion conditions. During the overtopping event, the
down cutting phenomena are most likely observed and the backward erosion phenomena occur only near the crest of
the dam. The entire breaching process can be divided into three stages. In the first stage, a headcut is formed near
the lower margin of the dam crest. In the second stage, the headcut collapses and the erosion actions become violent.
In the third stage, antidunes occur and the erosion actions terminate. Experiments also detect that the downstream
slop of the dam has a significant effect on the breaching process. The steeper the slope is, the faster the degradation
rate of the crest is and the larger the flood peak discharge is. Moreover, a flat hydrograph is produced by the embank-
ment dam-breach flood, which contains coarse sand particles. The corresponding value of the flood peak tends to be
smaller compared to that of resulting from small-sized materials. However, it is worth mentioning that a large differ-

ence in sediment sizes will have a limited effect on the peak discharge.

Key words: Embankment dam; flume experiment; overtopping; breaching process
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