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Erosion and Breach of Landslide Dam Based on Physical Model Tests
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Abstract: China is one of the countries with the most serious disasters of dammed lakes, where the dammed lakes pose a great threat to the safety
of people’s lives and properties among the upstream inundated area and the downstream outburst flood routing area. A deep understanding of the
scouring and breaching processes of landslide dam can provide important scientific and technological basis for the design of emergency discharge
channel and the formulation of downstream emergency measures. According to the event of 2018 Baige landslide-dammed lake in the Jinsha
River, the scouring and breaching processes of landslide dam were systematically studied by conducting the laboratory physical modeling tests.
Test results showed that the erosion and breaching processes of landslide dam could be divided into four stages, i.e., flow incubation stage, retro-
gressive scouring stage, dam break development stage, and riverbed rebalancing stage. When the retrogressive erosion scarp was traced back to
the upstream slope top and the inlet section of the discharge channel was eroded, the discharge channel would connect to form a ramp with the
bottom slope 7>0. Then the flow velocity and flow rate increase suddenly, and the dam break developed rapidly. The results also showed that

when the excavation width of the chute remained constant and the depth increased, the peak flow would decrease, the peak time would be delayed
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and the process of the burst flow became smoother; when the depth of the chute was fixed, the peak time would be delayed as the width increased.

Finally, according to the testing results, some suggestions were put forward for the optimal design of the discharge channel: The location of the

discharge channel should be arranged in the pass with the lowest crest elevation to reduce the peak flow and shorten the breaching time; when ex-

cavating the spillway, priority should be given to increasing its depth to minimize the water level of the dammed lake during dam breaching.

Key words: landslide-dammed lake; physical modeling test; scouring and breaching; discharge of breaching; discharge channel
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Fig. 1 Layout of physical model test equipments for landslide dam
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Fig. 3 Particle size distribution of the landslide dam’s
material
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Fig. 4 Seepage flow at downstream dam surface

2) W IRAR b i B AT I I = e R A, B
Uie U TT U F b Sy S5 5 An P S i s, K i e i 1 O
R I T 90 T Ak S A R, 39 K A I B T K
TRBIBIDRE ST, BETHR Wedi (A SR B 52 B whih, T
TS BE AL, T I 22 2 VA AR AR b R A Yl i b
VKT 10036, 13X AN B4 45 Zhou % IR 36 v Y
G518 — B R T i BE A AR ok ) A JR S AN W 1)L T O
6] B Sl R, BRI AR T B R L BE K (4= ) B3



%610

WL, A BT BRAR L G 1Y HE ZE S ] 35t e AR Y 47

PURHS T U008 3, SRR, WAATRE - FEK (1R
b 50 TR WAL T L AR TBE ) AR SR R O A
240 R A T 23 RELABURE [6] T U i 2% , it DA 798 o ]
T 6 [] A 0B £ 35 BB e o T IO ) 5 R A
AN DR O 1 o Ty AR AN R BN
P A TSR R R AR I, BELCA BT 3t 1) L Y E

FLEIR AR 2 U B AT, B IR B
Rgi=.y Of - VT

i

i
kZ R0

Es5 #RRmEE
Fig. 5 Process of traceability erosion

H TR AN O, MR AT A AL LE 4 B8R R Y BE
P BER/N, e BEDC S BN B] 2, TT2 DA 2B
BRI X GRAE ABAE S PR & A O ZE ] 5tk B 37,
BRICR T M, IFH 2 G BE LK BEIR L Ui il 2
18, F WA R DA AR O L AR B
G AR WY 0 5 AR DA T 0 A2 A A 5 R TR AT A
T AT WyUe” .

3) ot PR A I B LA B T U i 4= i R 4

BB L S AN AL EE A, JEBE PR

{5t R AL A R B B o >4 99 0 oAl 9 BE 3 39 21 1
W TB AT, B A IR B 25, MM 13 by B4, UK
ULV M O SR AR R AR IR R T
(SR B 21 Tl 7 1 B R N TT 7 1
A BIPEWIE A, R S8 s 25 LIk iR A2 2 (= 0,
B o AR A AN AR, MOK U S I
BEOR AR ML Y BE, KU R BE i R K A R
RN, A R AR 2 0 U — A i
fedtt T AR I AE 1 A 5, S ok S Bust i — 22
JE XA B, H T oK AN b AR R S 0 BE
U B LR R AT 55, P T R A YR VDt g
WAL o ) T, B PR AR T 7R SR
JER R, BT R i, 22 TR A R
WA, TR R A0 I i, 15t 1 R R D R, iR
BAETRE o

ot R A JE [ BE, BRI K O R Rt 1, ol T
JK T TRT B TR, A 0 S DA A 1) S5 D e ) £ o
SRR LW B B, JE SR I S A B v A
193k G A I 5 T, 4 ol v S A e B

4) T R E R BL (1516, RIS FE A PR,
WUAHE THEE o 1E Btk 5 e By BE 4l R A AR K — Bt
81 P9, YT PR _E AT HEAT 3 DR U A% o A (4 /N UKL 7
KA BT SRS B2 2, UK AL ATIFE I ), 5
i/ 14 8 JRE PR MR M LA o A/ NSRS 5 #5473 B )
RLURLAE T R R T BORLAR 2, DR AP T RSB v A
YK B4 v BE T AL S A BT e BE 0 AH 25, itk
DR ) T, AR AR , Bt R 4h

6 JARBTEMER

Fig. 6 Riverbed rebalance stage
BUPITERE " 11-37 HEZER BT A B 1 TR0 Y 3

G WL AE 57 R 5 k20T AR U 0 15k ple st AR T

PRI 4B B — 2.

USSR H = 5 cm . B =3 emIP) i i B2k il

Xof ot TR i AR AN — 20 B BE B AN R TR 7S E K IR,
UKL W FK, KA IR B B, B
FaETEO.5 LisZidy o it e e v, 24 Hh R il i A
PEG 1.3 L/siE, BT S5 ROK A7, 5 /KA [l %
R AT EH TR, W= ph B Beas ROm L
U R U S 3 BT L ) R I s T U
Tt DR 5 3t e K R B BL , ¥t DR Ui e ELAT e gy, X i
oA W Bk TR

#IK AH R RE A

8 : 0.6

7 | i |5
=~ 6
5 s 04 _
m\&l 4 03 &=
= X,
X 3 loa
)

| o1

0 - . ; : 0

0 400 800 1200 1600 2000

B [1)/s
B 7 sRRSIERN EFEKNERERMARELE
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process of dam-break flow in the process of dam
breaching
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