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In region (I, the radiation potential satifies the Laplace
cquation, free surface, and hody boundary conditions at upper

inder (@{0far = 0, atr=b). The velocity potentia in regions ()
be written as the sum of a particular Solution and a homo-
gencous solutian,
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Tl &
whete i i the moifed Ressel functon of the frst ind. The
prime appearing in the superscipt denoes the derivrive
With respect to the  argument The  eigemvlues
(k= — ik, Ky n=1,2,--) in region () are the roots of the a=2
dispersion relation (kz, tan ky.dy = — oig), and the normalized

‘vertical eigenfunctions f,,(2) are defined as follows:
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The eigenfuncions J(2) satisfy the orchogonal relaion

N cos k(24 dp). m=0.1.2, (m
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The parcicular solutions in region (I) satisfying the in-
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In region (II), the velocity potential that satisfies the body
boundary conditions at the damping plates (z = - do, - d) and
side wall can be written as the sum of a particular and a homo-
geneous solution.
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where , is the Neurann symbol, defined by ¢, = 1,if n =0, and

nz1 and the cigenvalues in region (I) is

aq=nafcs, (n=0,1, ). The particular solutions in region (1)
can be written by:
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In domain €, the potential can be lnl\m\ in terms of the fol-
Lowing well-known cigenfunction expansion (Urscll 1976; Wuetal,
2004)

(0.0 = 5 Fcomtnbulbnizt) 13

where A, m=0,1,2, ...) = unknown cocfficicnts. The dis-
persion relation is

o = ghtanhkd

‘The positive real root defincd by k is the wave number of the
progessive mode, and the imaginary roots, ik for =1, are the
wave numbers of the evancscent modes, which are only of local
importance. The radial eigenfunctions Py (ki) are given by

Hallar)Fin(la) =0
Pattr)
= (e ) 11
whre H, = te s kind of kel mcon ofoner , wich
St e rdiaton condion n . O and. Ko 1 e second
Kind of it Besel neon of et The el e
. e

coshko(z + d)/coshkod (=0

Zlka) = { coskz+d)fcoskd  1=1

The inner products of these functions are

L (4, shokedy |
{m( 0 o

L (a_smomd)
m.w(r ) ) =1
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The formulation starts from the potentials developed
independently in each subdomain. Applying the method
of separation of variables gives the spatial potentials in
ach region expressed in terms of orthogonal series. In
region I the potential becomes

R, (4r)
R,(2,R)

where the eigenvalues are given by

b = 3 Aycos iz + h) a3

A, = —ik where k is the wavenumber

k tanh kh, = o’g n=1

i tanh 4,h, = —o'lg n=23... a4
and the radial function R, is given by

Ri(hr) = HPGhr) = HP(kr)
R(%,r) = K(,n)

n=1

n=23 ...
15)

where H{" is the Hankel function of first kind and zeroth

order and K, is the modified Bessel function of second

kind and zeroth order.

Indomain 0, thefrec-surface conditon i Ea. (4) and the body-

= cosméBQn () Uy (As2) + ¢41r.6.2)

a
W By (m,=0,1.2. ) = unknown cocffcients; and Ao and
i, ar the eal ad the maginary cigemalucs of the disperion
cquation
o = eh b Ady
im domain 0 The radia funcion Q1) i definc 3 fllows:
_ [dnlAir)dm(ha) i=0
i) = {l,, () fIalha) =1

where 1, = first kind of modifid Besselfunction oforder . Srilar
10 the case of domain €, the vertcal cigenfunctions Uy(k2) arc
witen ax

_ [ oshiafedi)eoshAad j=0
) = { e i 11
et o s
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1nEg (1
‘condition in Eq. (7) and the free surface condition from Eg. (4). Tts
expresion i dependent on the orm of v1(6).

Sufac: ¢£ =0

Heave

#= 2J0(dn7) _8qn cOshgyz + w” sinh g,z
2 g3aJ1(xon) @? coshgpdy — gqn sinh gndy

inQ (32)

Pitch
_ & 211 (har) _ghy cosh hyz + w? sinh b,z
4= —oost {)::, 1R (x10) @2 coshhud) — ghy sinh huds

in O



