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Abstract: Landslide dam is a common geological disaster in mountainous area. Once breach, it would pose a serious threat to the
lives and property safety of downstream people. In emergency response, it is necessary to rapidly and accurately predict the
landslide dam breach hydrograph and morphology evolution. However, most of the state-of-the-art numerical models for landslide
dam breaching cannot fully consider the geomorphological characteristics of the landslide dam, as well as the breach process under
complicated topography. In this paper, the Reynolds-averaged Navier-Stokes equations combined with the renormalization group
k-¢ turbulence model were used to analyze the breach flow under the complex topography. Meanwhile, the sediment transport
equations for bedload and suspended load were employed to simulate the breach morphology evolution process. The “11203” Baige

landslide dam failure case with detailed survey and hydrological data was selected as the representative for back analysis. The
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comparison of the calculated and measured results on breach hydrographs, hydrodynamic characteristics during dam breaching, and

final breach morphologies show that the numerical simulation results can present good performance on landslide dam breach

process, which testified to the rationality of the model.

Key words: landslide dam; breach process; numerical simulation; breach hydrograph; breach morphology.
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Fig.1 Typical failure cases of landslide dams in China
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Fig.2 Schematic diagram of overtopping breach process



%4

5 45 « S 2 PR B0t e 3 A 15 358 1R 25 A B R

1637

P AT AR < (1) 2 o et 60 90 02 o e o Bz . >4
Fr S L3k 9 K A7 18 2 IUTOU, T 3 0L 25 0 ROK i 2
VAN ULRTA I At s S R B AN =R 1 R R S 5 )
B, A T2 40 WURE B K A E . B 3 HE 2 K LA
Wi 6 71, i UK 7R O A RE R AR LT AR R i
SR 4 b 3 TR U1 R R0 IR 5 LB s i A
FHIZ 5 e Ui i B R A = b G MU O, U R W
i TE) L 35 06 R R JEE R AT A O (2) W AR i By
B 25 00 5 e o A R ) TGS 35t 10 PR 90 o AR BE Y
18 THUK Sk JE SR B9, 5 BOist 1 g Ok, 18 T
KGR MAE 1R 35 AN R U9 S Bt 1 i 3k AR
RASH  HE— 28 8 35t 100 RO A T 3

i
II{F =f

i
iy
W
o
L

:;,;/
0

i
‘Q{Q\}g«a

:
il
\\\\g}\..

(©
AN
}\\Q{
T\

1
llll

’
m
-
.
\

i
:
0
-
A
%

— B B it 11 R R B et O s B 0 I A
(3) 3 1A B B . B & 5 R B v& 9 5 L35t 11 301
BE IR AL R it HE ZE WK A7 1R B TGk R
B I, DURE 1) S22 4 R Ol L2 TRUK U 1) K
Bl 77 5 55 B — o R RS, AR R YR
TR ) ST DT A ) S S AT R 8 A B A HE FE AR
W BE 28 . B a2 T O S R i A
B B AN 1 e it i

B 3FE 450 45 1 T R I FE IR AT 119037
F1 A% HE ZE A 15t D i S5 1 HOE X L (Fan ez al., 20185
Cai et al., 2020) . 38 1 P A& 5 b HE ZE 7 1% 2 i 5 20
W 1T T 25 FT 0, b 1 IURE 32 B K G ) AR IR
(R B A5V 15 e i 19 0 1 S5 A ) T i o B 359 A ke

XII

\

i I
B
T
il
2N\

!

0
-~
;‘.‘i
=

|
M

g

A\

<

R (TR R et e

F#(m)

=n
=]

............................................................

| [meem M 7 2 9E PR TE IR
| el 57 5 9 1R |-
| omm e A I i G i AR

—————————————————————————————————————————

200 400 600

800 1000
B 25 (m)

1200 1400 1600 1800

P03 R SR L 4 2 AR Bt 10 S A6 e 2k X 35t R U A T 25 T K

Fig.3 The measured contour line of Tangjiashan landslide dam breach and the schematic diagram of longitudinal section before

and after the breach
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Fig.4 The measured contour line of “11¢03” Baige landslide dam breach and the schematic diagram of longitudinal section before

and after the breach
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Table 1 Input parameters of numerical model

B2 dy(mm)  p, (kg/m?) a K ¢ ()
iy AME 8 2 650 0.018 8 38
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ORE RS i R B B A4 {H (Kaurav and Mohapatra,
2019). 78 BB AR p & BT 44 WE I A, X R R A
A T DR K R AR HE AT 43 BT, I A5 TR 2 43
WOE T A A T AL 2 3 E AR HEFE R T
T A A, A T MR FE KT U 0 Ak (L 10b).
UEAh , 7E HE ZE PR A A 1 Ah 3 BT A W I I
THT , DA AR HCHE 256 R 35t e gt R e 35t 19 Y AR Ak ([
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