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NUMERICAL SIMULATION OF DAM-BROKEN PROBLEMS USING A PARTICLE METHOD

B.H. Lee! S.J. Jung® Y.H. Kim? and J.C. Park™

A particle method recognized as one of the gridless methods has been developed to investigate the nonlinear
free-surface motions interacting to the structures. The method is more feasible and effective than convectional grid
methods for solving the non-linear free-surface motion with complicated boundary shapes. The right-handed side of
the governing equations for incompressible fluid, which includes gradient, viscous and external force terms, can be
replaced by the particle interaction models. In the present study, the developed method is applied to the dam-broken
problem on dried- and wet-floor and its adequacy will be discussed by the comparison with the experimental results.
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Fig. 1 The kernel employed in the present study.
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Fig. 2 The gradient model of MPS method.
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Fig. 3 The Laplacian model of MPS method.

1 @)X de A 3319 A=A 23k A9 A
% 20]t} 0 7] QA iR Aol elEE Ak
Particle number density)= A|7t3} F3tol] FyaiA &
5& e Zerh 94 o] AEEEE A (5T 2

of B SR Helany NG AAFUER, VE

79 o] HRom Akt 4 gtk

P= ®)

START
|
INITIAL
+ —
. W, B, n
e e Diffusion, external force
& o
u!
1 Explicit
e J Moving particles
es e’ (convection term)
=k —+; i
e FO=E 4+ Al
-3 ] o
£ Partlcle number den51ty
1; T
&
Z, Poisson equation of pressure T
2pnity R #—#  Implicit
] (V P >1 - AIZ HD J
%; E,| Pressure term
— At
A g | =" =7
I
o o | B =i
e | =i va
e = -
: uanrl’ I’;nﬂ, H:HI
END

Fig. 4 Algorism of the present particle method.
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Fig. 5 Free-Surface Model of MPS method.
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Fig. 6 Schematic of set up for dam-broken simulation.
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Fig. 7 Comparison with experiments and other simulated results
for dam-broken problem.
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Fig. 8 Comparison of free-surface profiles between numerical
result (present method) and experimental result.
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