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Definition of the unknowns (hy, Q+) and equations

h+ = hg_ + C, h_ = ho_ + CW Cv Cw(t,X) = Ce(X - XG(t))7

1
Q+ = ffho Ui - exdx, Q- = h ~Feul exdx. (1)
+

Theorem (Nonconservative hyperbolic system in (hy, Q1))
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where P = P,_. is the pressure at the interface.
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Role of the pressure

Theorem (Expression of the pressure at the interface)

_v. (| 4 b= — _ 92 d
(7)o,
lim| x| 500 P = Patm + p—gh°.
with aps = aps + + ars,—, where apg; = —0:0xQ; when there is no boat.
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The hyperbolic system
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New unknown : V/(t,x) =

Theorem (Hyperbolic system in (¢, V))
_ Qs

With the notation V4 = e
{ atc + 8X(h+(v+ — XG)) = O

o 4
0V — %60V + (1 — 7)gdxC + V40 V4 —AV_0V_ =0 @
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Reconstruction of V, and V_

Using the constraint hy 4+ h_ = ((x — xg), we can obtain

Theorem (Reconstruction formula)

V = h_ V+’YXG§W

+ h_+yhy (5)
Vv _ —hiV4xew

- h_+~yhy

The 1D case allows for explicit computation. Proving that there is a
reconstruction formula in 2D is non trivial.
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The Newton's equation

Original Newton's equation : mXg = Fo + Fp with
Fp=—Jg P,—po +¢, OxCwdx

Shallow water regime, we have P,_. = P+ p_gh_, i.e. the
non-hydrostatic component is neglected.

2
M(CC) = o hrmtrrmdx,
e(ht+h
Fw = P-8& Jr CeOx(dx — g [o ﬁa Cedx (6)

~ Je 7,7#”337_/[) Ox (V4 +h2V_)dx.

Theorem (The Newton's equation with the added mass)

(m+ M(C,Ce))%e = Fo + Fuw (7)
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Simulation

With periodic boundary conditions and a large grid, using a finite volume

method and a Lax-Friedrichs scheme we obtain the following numerical
results.

Simulation
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@ Add transparent boundary conditions and study the IBVP associated,
coupled with the ODE -> long time existence result

@ Take into account dispersive effects -> dispersive IBVP : appearance
of boundary layers

@ Extend the study to the case of a non flat surface -> four equations

and the contact points between the boat and the wave are no longer
fixed

@ Extend our study to the 2D case -> non explicit computations
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Thank you for your attention |
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