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ice sheet

plane wave

Semi-infinite elastic plate covers the half
of the surface

Free-edge conditions




Reflection and transmission of an incident plane wave

Reilxrosint—roy)  for free-surface
Iei(xmg sin 0+koy)

T el(xrosin 0-+10y) for plate

ko : plate travelling wavenumber

to : free surface travelling wavenumber



Linear Wave-plate interaction:
Displacement w(x, y, t), velocity potential ¢(x,y,z, t)
V4w 4 0uw = p(x, y, t) for plate
V2¢ = 0 for body of water
¢# + ¢, = 0 for free surface,
pd: + pgw = p(x,y, t) for plate,



Solutions by discrete modes

Zanei(kx+”"y) cosh k,(z+ H) for free-surface

P(x,y,z) = _
ane'(k”’“"y) cosh pn(z + H) for plate



Some simple solutions

Non-dimesionalisation



Some simple solutions

Tkacheva (2001) derived the reflection coefficient for normal incident
waves

_ |Fo~ to

Ko + o

where
ko : plate travelling wavenumber

1o : free surface travelling wavenumber



Solution for a given plane incident at an angle 0
g p g
I(X) ~ eix)\osinﬁ

The solution
ix\g sin 6

w(x,y) ~ w(x,8)e

where )\g is the travelling wavenumber of free surface for a given
time-frequency w



The velocity potential

¢(vavz) = doCo(X,y,Z)+d1C1 (XaYaz)+C2 (X,y,Z)

where ¢, ¢1, and ¢, are known functions.

The two constants dy and d; are given by
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Almost-Localized forcing

Incident waves along the edge

Incident(x) ~ exp [—A08% + ix\g sin 0]
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The width of the pulse becomes narrower for higher frequency



Response to a Localized excitation

Amplitude of simple harmonic oscillation : superposition of solutions

Displacemeant ampltucs

i= sheet (y)

ioe edge (x)
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