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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
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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.

Key words: near-dam reservoir bank; landslide-generated wave; dam breach; disaster chain mechanism; physical model testing;

numerical analysis; engineering geology.
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Fig.1 Experimental setup of dam breaching under landslide-generated wave
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Table 1 Design parameters for the scaled model test
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(m®) (m) B2 (m) (m) (m) tang, tang,
SR A 33 000 000 70.0~780.0 3000.0 295.0 20.00 0.667 0.500

LRI 55 0.003 0.8 1.2 0.4 0.03 0.667 0.667
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voir area
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Fig.3 Process of dam break induced by landslide generated wave

Wi I

TR T

P4 B IR T o st o 7

Fig.4 Breaching mechanism of earth-rock dams under waves
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Fig.6 Variation diagram of surge propagation vector in
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Fig.7 Comparison of breach flow and upstream water level between physical experiment and numerical simulation
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Table 3 Settings of numerical test conditions

HKE®  H (m)  V(m Wy(m) D, (m) tan(p)
1 0.004
2 0.008
3 1.4 0.012 0.05 1.5 0.667
4 0.016
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6 1
; 14 0.004 0.05 1.5 0.667
8 1.8
9 0
10 0.05
11 1.4 0.004 0.10 1.5 0.667
12 0.15
13 0.20
14 1
15 0.667
16 1.4 0.004 0.05 1.5 0.500
17 0.400
18 0.330
19 1.2
20 1.5
01 1.4 0.004 0.05 s 0.667
22 2.1
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Fig. 8 Discharge process of earth-rock dam breach under

various influencing factors
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Fig.9 Erosion characteristics under wave impact
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Fig.10 Comparison of breach flow process between landslide-generated wave and conventional overtopping failure
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