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Abstract: The disaster chain initiated by near-dam reservoir landslides, characterized by its abrupt onset, cascading
nature, and severe destructive potential, poses a significant threat to hydraulic structures and downstream safety.
This study presents integrated physical model tests simulating landslide-generated impulse waves and subsequent
dam breaching. Key data on wave evolution, dam erosion, and the breach process were systematically recorded,
revealing the failure mechanisms of earth-rock dams subjected to wave impact. Leveraging the experimental data, a
refined three-dimensional numerical model was developed using the Finite Volume Method. This model couples
modules for landslide motion, hydrodynamics, and dam material erosion. The reliability of the numerical model was
validated against the experimental results. A parametric study was then conducted to investigate the influence of key
factors, including landslide volume, fall height, dam geometry, and landslide location, on the breaching process. The
results demonstrate that wave impact significantly accelerates dam erosion, leading to an increased peak discharge
and an advanced breach timeline, highlighting a clear disaster amplification effect. This study provides both a
theoretical foundation and an advanced simulation methodology for the risk identification and assessment of
cascading geological hazards in near-dam reservoir areas.
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Table 1 Design parameters for the scaled model test
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Fig.1 Experimental setup of dam breaching under landslide generated wave
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Fig.2 Propagation of landslide generated wave in the reservoir
area

122 JERIEA T AR A RiZRE
TR R AR A B IR R AN 2 1
— e I AN EE 2N L P rEE, AR
Wt ERRCHT, TR PR EEAS TR, RS TR i
(IR A 2R (EN: i s 5 S RO R0 € 5/ AL Y-
B59: TR A IEIE S, KRR SE R
R, LHEEZEET KIE B 7 2T,
AR A GETE BT R 1, R TR R0 LA
ﬁﬁ%ﬁﬁ#mﬁﬁiéﬁmoM

T N
LIS % \ /
<7 mrmmE

—

=

TR i

B3 TR,

<— P ‘,,

B 3 EIRMERT TR

IRMPEEH T AR B N = A B (] 4):
MIRIEEE T B (D, ViR R M B (1D,
WEE TR T B (D
TEVRIRICEB TR B (1), BRI &

WURT /KA, JRIR R BRI A3, A
TIREEA DL b, XTI AT WA b ik 28 SR A B
2o WURTIR IR —E M attE, EEBKIRIK
TEF, SEMr B2 BmE . Bk Od RrE,
TR R EED, AR RS, T = AR I
T, — BT AR N T AT, R 3
R 7K 18 T A, 5 4R 215 YR v 4 e o B
(1D, KM AFFENEIRT, (HHB) IR E
XERARIMIRIAREE . b, 2IAEF L
AR T . FRPEOER RIZE 0, A ik
W NREIZL, R I e R B A, WEE
PR TR L SRR R ) B A i s, R R
N VA RS v ik, (EX T BATY AR AR BRI TR
FOMREAE, A2 IR 5 Fr K IR 3L A 3 S iR
PP Y X R AR TR IR AR R A AR K
TP, SR MIE TR M B (MDD, 7K3i3)
F18 N I T A2 5 K KBRS (A 2 18 TR, BEE T
CHRZRETY R, it D 2RI 0, KR nidEx =
TSR AT WHVE PR, TR TR R o R AE 58 49 R
B EIABEE, BYOI RSN ES R
I TS 7+ o

B

Fig.3 Process of dam break induced by landslide generated wave
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Fig.4 Breaching mechanism of earth-rock dams under waves
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numerical simulations.
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Fig.6 Variation diagram of surge propagation vector in the
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Fig. 8 Discharge process of earth-rock dam breach under
various influencing factors
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Table 3 Settings of numerical test conditions

5 Hs(m)  Vs(m®)  Wa(m) Ds(m) tan(p)
1 0.004
2 0.008
3 14 0.012 0.05 15 0.667
4 0.016
5 0.6
6 1
; 14 0.004 0.05 15 0.667
8 18
9 0
10 0.05
11 14 0.004 0.1 15 0.667
12 0.15
13 0.2
14 1
15 0.667
16 14 0.004 0.05 15 0.5
17 0.4
18 0.33
19 12
20 15
’1 14 0.004 0.05 18 0.667
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Fig.9 Erosion characteristics under wave impact
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