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Elastic plate floating on water

Modelling regimes

Zero-thickness VS Lateral forcing

N if\/

Need the velocity potential along the draft: vertical distance
between the waterline and the bottom of the plate.



Elastic plate floating on water




Mathematical Model

Floe (Ddxux + K)E(X) = ¢ Green'’s function

V2G(x, 2|X0, 20) = 6(X — X0)8(Z — 20)

2
- Water V2¢ = 0 9,G = %G on the surface

Wave maker 9,G = 0 on other boundary

Incident wave '

1 & |kn x+x0)+e|kn\x X0l

2 ke, W)

wn(z) = cosh kn(z + h) are eigenfunctions.



Surge motion

The boundary integral equation

€ = ingdont — /b  1(0r,G)6 ~ G(on)) d,
oundary

e = 0/2m, where 6 is the angle of the corner.
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Amplitude of the surge

U o / Od (6(b,2) — &(a.2)) dz



Green’s function

Log-like singularity of the Green’s function

G ~log(|x — xo| + |z — 20|]) as x — x0,Z — Zy, for (X0, 20) on the corner.

Replace the singular part with a known singular series

Z a—mMx=%0l gogh 1T (z + h)cosh —(Zo + h)

n=1



Separating of singular part

Separating the Green’s function

G=G+logR
G is bounded

‘The integrals involving log R can be evaluated analytically.
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Modes of the motion

Expansion of the surface deflection

M
E(x) = D EmXm(X)

where X, are the eigenfunctions of

e

X —amX =0, foredges X" =0,X" =0

Xm o {€0s amx, cosh amx, sin amx, sinh amx}

Heave and pitch

> & represents heave motion
> &1 represents pitch motion



Computation method

Expansion of the potential

#(a, z) Zc,,(a )Can(2), ¢(b,Z) Z Cn(b)Can(2)

n=1 n=1

where Con(2) is the Gegenbauer polynomial with a weighting function.

Solving the BIE

1. Formulate a system of equations with X, and Cz,
2. Solve for the system of equations for {&,} and {czn}



Surge motion
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Surge motion
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Surge motion

thickness = Tmm
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Summary

v

Complete description of the hydro-elastic motions of a finite floe.
Include the draft of the plate and compute the surge motion.
Analytical treatment of the singularities at the corners of the plate.

Reduction of computation using the orthogonal polynomials and
eigenfunctions.
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