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Abstract: The loose solid materials generated by a large amount of landslides triggered by meizoseismal area fill up the valley or
river, which is easy to form a landslide dam. It breaks out and forms outburst debris flow under heavy rainfall and the scouring
action of rainfall-runoff. In this study, 12 experiments were designed using the self-made flume to reproduce the failure process of
landslide dams with different grain size distributions and hydrodynamic conditions. The failure process, breach discharge, and
mechanical parameters are carried out. The landslide dams are divided into three instability modes: overtopping, sliding, and
piping. The formation reasons of these three types of dam failure mode are analyzed combined with the grain size distributions of
the landslide dams. Based on the dynamic characteristics, landslide dams” stability under different failure modes is established The
research results are of great significance for the planning and designing prevention and control projects of the dam-break debris flow
and improving the level of debris flow disaster prevention and mitigation.
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Fig.1 Sketch of the landslide dams experimental setup
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Fig.2 Distribution map of landslide dams in yangling gully
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Fig.3 The grain size distribution of the flume tests.
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Table 1 Experimental parameters of landslide dams
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Fig.4 Experimental process of the landslide dam failure due to overtopping inexperment D
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Fig.6 Experimental process of the landslide dam failure due to sliding inexperment F

100
— ol (a)

S sl —
LE] _—
%

41

0 100 200 300 400 500
IR 1] (s)
&l 7
Fig.7

2500 (b)
2000}

1500F

535 540 545

) (9

520 525 530

T AT IR ) 5 A R R 2 Ak it £ 12T (F 41)

Variation of water content and discharge of the landslide dam failure due to sliding inexperment F
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Fig.8 Experimental process of the landslide dam failure due to piping inexperment K
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H) DRy 5 LB RE 22 JE) Y EE 45 ) A RORE 2
[E) (4 AR B AR ) 7. % T HE ZE A I Ok A A i
T, HUAE I KON T Bl UKL i 4 8L ) i B 0y,
B ER RBE g . HAT Sl ORL 7 AL B BE b RS S R
62 07 02 B KW BEL 3, i ORE 22 Ta] B il 48 7 L FL 3 )
SEHRAR /N H A E A RS i E K,
JIUF B I TE 10 N B9 3 B ) AR WORE 2 8] Y R 1
J1 ML 3 A B Ty, BH Ik BORE R 3 i O DL IE 22 )
HIRESE )N

FL Bt B W] Sl UKL I 52 B 1 BE 4 ) O

T
f:€D3(ys—yw)tango, (13)

ey O JE AR B 2 (KN/m?) 5y, D 7K 9 2
(kN/m") 5 @ Sy Ha FEAR A RN BEHE 41 (°) 5 D S ] 3
KEARLAR (m) |, BOKR VD 345 il RL A% o5 ol 3 BRI

K= (12)

RRKLAR(REE,2019).
K MR8 T A ) B AR R 2 PACIURE 1Y 3
J&T1709 -

P=y,i, (14)
dh h,+[Isiny

==, 15

= ; (15)

e AR IT BRI, JC A 2 - A, O LU 3 SE ) K R
(m) ;LA HEZEMRA BE (m) 5 9 o 28 FE AV PRI BE ().

AL Hhy AT Sl JURE K 52 8l K T g, B AN JBORE Ir 3% 3]
BTN -

nD?
Fo=vy,i 5 (16)
6a(l —n)
S=—7—"", (17)
do

e Sy B A FRUSE E 1A S T v T Bl 0K Y 3K T
B(m ") sa BPURIE AR R 8L, Jo i 49, X T 45 Fh i ki
a=1.16~1.17, % T 5 /i Fk: a=1.50~1.67 ;n Fy £L
PR, TR d, IR ROk AR, — Ay
%
2.13k(1—n)

gn’
A 2 ZEIR B R A (m/s) sn AL, T
g E IR, H9.81 m/s .

W T ] B WORL SE PR A% s B A OO AR ko T
YA T M A T B0 R AR T R s s B O, B A
il E S R (i 75 B, 2016) . 3 2 fA v 25 il 5 o0 n] )
UKL 52 bR 7% 3l i 2 A 2 15 HE 8O B2 1 LA, &5t
FEMHE A

0.25

r=0.75+ : +
4
1——(1—n)
T

dp= (18)

n—2 [1—mn

4 T

SIS i ALY B AR AR JE (R3S I

T T B JORE Y 2 TR
SZGa(l*n)z’

d ’

5 VA W = 2 R 7 T (A A o T A £

BiESN

(19)

(20)
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L 12.13k(1—n )
Fo=[y,ixD? # 1/
J gn'

{6a(1—n)[0.75+

0.25 +n—2 [1—mn TRe
4 4 bis

1——(1—n)

T
454 30(13) (21, 15 B8 T BIA B 1Y
e SERRRE T R B KT A 00
_ S

h, + [sin 2.13k(1—n)
[y ) —"" 1/{a
/ gn

(1—n) (0754 —222 4

,1—éu—n>
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4 T
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4 e

S SO 3 A A LR UKL 45 A8 2H R R K B g 2%
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BEIABE R 50 D 3B, IF 52 1T A [A) Bl AR 2R 1Y
WEKREERLBOIAE AN, EEGALUT
4518

(1) 38 it St 12 2H 35 30K 00 5 46 0 2R 0 #r
P& T HE FE AR 3R G AR AR S, R TR SRS T
T A A 2 A T B IR AR S e 18 Tl SR AR AR
5 g 18 TOUR I — Tt 110 3408 — PR T U] — MR R E 4
AN B BE 5 W 10 A R MR 4% D 8 I TR T — AT JR
3 — Z 9 3 — WUATEE 4B B 48 T DR A X
LA S A8 TR — /N R T — O At — AR E 41
BB .

(2) A F15 HEE 52 A 1) R 2 TC 4 K B E 1A 25 4
3 O T S AR T RN URE SO TR A () 495 4 28 TR e s
T HE ZE AR RA Y S S AL BE AN B e AR o o S 4
T RF Rk £H i P 3 2 R 22 Oy i TS O RSO T R 52
A5 R R 2H R R S AR 14 3 B A TR A 5 L AL
L 5 L Ry SOUOAC SR R B R I R AR BB 2
Wi/

(3) & THAFEIR Y 3 PP IABES, B4 T HE 2R
f14 35 PR ML BE KRR AL 38 3 2l g 2 o0 A o B SE TR
[l 40 A 5 1 3 2 ARG S 5 AT 5 AR
T e B A U By IR TR R B LA B 2 v e
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