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Fig.3 Simulated results of dam failure process

4

Fig.4 Simulated results of dam breach evolution process
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Fig.5 Modeling results of profile scouring process in centerline of dam

17



2019 3

SPH N-S

1 Alonso C'V Bennett SJ Stein O R. Predicting headcut erosion and migration in concentrated flows typical of upland are—
as J . Water Resources Research 2002 38( 12) : 1303.

2 Zhu Y H Visser P J Vrijling ] K. Soil headcut erosion: process and mathematical modeling M . in: Kusuda Yaman-
ishi Spearman and Gailani ( Eds) Sediment and Ecohydraulics Amsterdam the Netherlands 2008: 125-136.

3 XiaJ Lin B Falconer R A. Modelling dam—break flows over mobile beds using a 2D coupled approach J . Advances
in Water Resources 2010 33(2): 171-183.

4 Cao Z Yue Z Pender G. Landslide dam failure and flood hydraulics. Part II: Coupled Mathematical Modelling J .
Natural Hazards 2011 59(2): 1021-1045.

5 Liu G R Liu M B. Smoothed particle hydrodynamics: a meshfree particle method M . World Scientific Publishing Com—
pany 2003.
Monaghan J J. Simulating free surface flows with SPH J . Journal of Computational Physics 1994 110(2) : 399-406.
Shi CQ AnY LiuQQ Cao Z X. Numerical simulation of landslide generated waves using soil—water coupling SPH
model J . Advances in Water Resources 2016 92:130-141.

8 AnY WuQ Shi CQ LiuQ Q. 3D SPH Simulations for large deformation of slope failure ] . Geotechnique 2016
66( 8) : 670-680.

Soil-water coupling numerical model for overtopping failure process of earth dam

LIU Qing-quan' AN Yi’
( 1. Department of Mechanics School of Aerospace Engineering Betjing Institute of Technology Beijing 100081 China;
2.Key Laboratory for Mechanics in Fluid Solid Coupling Systems Institute of Mechanics Chinese Academy of Sciences
Beijing 100190 China)

Abstract: The shape of dam breach section evolves rapidly because of the rapid erosion bank collapse and in—
teraction between them in the overtopping induced earth dam failure process. A new developed soil—water cou—
pling model is introduced to simulate the dam breach process. The method is developed in the framework of the
Lagrangian meshfree Smoothed Particle Hydrodynamics ( SPH) method includes three sub-models as the Nai—
ver-Stokes equation based water flow model the elasto-plastic model for the soil and the interaction model for
soil and water interface and erosion model. With the ability of the dam break flow simulation the erosion
process and the embankment collapse the model could simulate the whole process of breach formation and
evolvement due to overtopping. A simple three dimensional test case of the overtopping failure of an earth dam
with a prescribed breach is studied by this model. The simulation results indicate that the model could soundly
represent key features of the breach evolvement and the entire dam failure process.
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simulation
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