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Abstract

The objective of this paper focuses on the application of meshless method to
simulate fully nonlinear water wave generation exerted by moving boundaries. In
order to construct this meshless numerical model, three dimensional fundamental
solution of Laplace equation is chosen to solve velocity potential, and two
dimensional Gaussian radial basis function is used to calculate gradient of free surface.
The elevation of free surface can be solved by using the fully nonlinear free-surface
boundary conditions. In addition, an explicit time marching technique is developed

by utilizing the leap-frog second-order central difference scheme.

For numerical simulation, firstly, sloshing problem is proceeded with horizontal
simple-harmonic motion boundary. Mass conservation and shape of wave are checked
with other study to compare the differences between linear and nonlinear waves. It
shows that, present numerical results agree very well with other research results.
Furthermore, present results reveal more nonlinear characteristics. In the second case,
nonlinear wave generation 1s simulated with a vertical moving bed boundary for
purpose of figuring out tsunami wave motion, including processes of its generation,

propagation, and transformation on a sloping bed.

Key words : Meshless numerical method, Nonlinear water wave, Fundamental
solution, Gaussian radial basis function, Sloshing problem,

Tsunami
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R (xy,2)= "‘Jx‘x 0o-y, F+lz -2, F (16)
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uFEX (21) #+E SR
HBurxEX (22) Xh#EER

FIMF R F LiE
B AR e 5

(mx#x )

Bl 3.2 #E st AR R

17




33 =@
LR R erk 2k & 5 M ARER AT L B 0 1 E R B n

BEFAIEFE RO FLREL T o

331 pdRFIA

Bk - Bz kR AL datm 2 X% R B2 LR ¢ 575
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(x,¢)= do” sin(wt)

V(x, )= —da)cos(a)t) ; for £20 ;5 for x=20.45 (26)
X (x,t) = —d sin(er)

fP0 0 Al) garERER L kT4 R m/sec?

V() : fjapiddf B2 kTR o misec

S

(¢) : Her@daf 2 KT =8 m
t PR HimE sec

d :0.002m- &ty
@ *5.5rad/s > &H4FF
Bl3.3 5k raBl> 7R3 40 ~5ERXHE ydhs B2 > w2 i
AL ©
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T F T AEREREE D R ERE AST ?}*Jc(Wu 2008; Chantasiriwan,
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FEARIE 13 B2t HBEE RiaT R 2l PRI S 20 BEFE A B 277
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27
relative error =2 %/ V V / (27)
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T=1.68 sec
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—present model —Trefftz (Kita, et al., 2004)
0.05 f----------mm o
B
B 0 T e
(]
-0.05
-0.45 -0.3 -0.15 0 0.15 0.3 0.45
X(m)
T=2.81sec
0.1
= present model —Trefftz (Kita, et. al., 2004)
0.05 | --m = mm o e
E ——
©
< O e e e e
-0.05
-0.45 -0.3 -0.15 0 0.15 0.3 0.45
X(m)
T=3.92 sec
0.1
= present model —Trefftz (Kita, et al., 2004)
0.05 | -mmmmmm o e
E
S o VT o < o — e
(]
-0.05
-0.45 -0.3 -0.15 0 0.15 0.3 0.45
X(m)
T=5.05sec
0.1
—present model —Trefftz (Kita, et al., 2004)
0.05 f-------mmmmme e
E
©
2 0
-0.05
-0.45 -0.3 -0.15 0 0.15 0.3 0.45
X(m)

23



T=6.17 sec
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4.1 2 it B2 % T

s P 0 B R B SHAR kot p
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