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A Note on the Strip Methods associated with Ship Motion Problems

by
Y.J. Kwon*, J. H. Hwang**

ABSTRACT

The coefficients of equations of heave, pitch and coupled motion are evaluated for the small
typical fishing boat(KIST-MRC Fishing Boat) with transom stern in reqular head sea. And the
results of computations based on eight modes of strip theory are compared one another for
the foward speed of Froude number 0.30.

There are some distinctive differences among those theories for the hydrodynamic and
coupling coefficients. The former seems to be caused by the effects of the transom stern and

the latter of the foward speed.
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Fig. 2 Lines of KIST-MRC Fishing boat.

length over all 11.000 m volume of disp. 11.58m®
length between perpendiculars  9.670 m block coeff.(Cy) 0.44
breadth (MLD) 2.800 m midship coeff.(Cm) 0.79
depth(MLD) 1.220 m L.C.B. forward from midship 2050m
draft(DLWL) 0.900 m radious of gyration(assumed) 0.25Lbp
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Fig. 8 Amplitude of acceration due to counling
motion

Fig. 10 Amplitude of relative displacement due
to coupling motion{at bow)
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2] 7} strip theory
@ Ordinary strip theory{103, (18}
Mifel AR TBH BES WEANA S22 —pmer 23 A EEEiEd 4 2 o= ¢
=
@ Vosser’s strip theory[22)
Fitfio] 1% slender body = Bffsbs, w9 gl el #i8k T orbital motion <] E& Smith
effect 3 AR <.

@ Vugts(or Semenof-Tjan-Tsanskij) strip theory(2]
Timman 3 Newman ¢] symmetry relationship & #2A 7 =% forward speed term 2 {5 &%
@ Gerritsma and Beukelman’s theory[5)

Transom stern 2] end effect & #HEsted 95, Davidson-A type @& & sl BAHY & d= M
HE FIEIR oY, BifEdEeEe o kel =4 fifsts [16] D o] = symmetry relationship o] ©rxl &t}

3 Ogilvie and Tuck’s theory(Rational Strip Theory)(13)

d s} Do) forward speed term ¢] 913 symmetry relationship & JEES =2 ZELel A= Harm A =
152, 22y #EEAel BAE 4 ¢l Davidson-A type & 7+ transom stern 2 Z+: ol REY
2.

®) Tasi’s theory(18>

O03.T.d Hrnstel A= FEEHSE FEstd ot B d9 Do) symmelry theorem & FHAAAA &

‘},1’\”%-

=1
Gy

> Korvin-Kroukovsky and Jacob’s theory8]
Froude~Kr1loft hypothesis 2 FAMN QD 1955 ¢ Korvin-Kroukovsky ¢ iyl ¥el 2 energy dissipation
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& EREIA, HEEH(or damping) & B H8].
ekgrekll.
® Vassilopoulos and Mandel’s strip theory(21]
Strip-Slender-body theory 2} (&b ¢,B,C,E ¥He| 3-dimmensional 3}A] #EES &) 9=,

pitch damping coeff. o} FiHEEES EFEA

theorem = FFHA 7 o},
x:Wd r_"’] @E(E-E—
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3] A v} station [H]®] wave system & 9 &8

1:]— <3 2o, @l REEL FEEle AL ol a ... ki 2 Ai, Bi,...... Hi g
_?'Z/T“ﬁ‘l__ , ¥ AR e 2 Korvin-Kroukovsky & #idik& A A
Table 1 Comparlson of the Coefficients
Coeff. 5 Correspondmg theories I Coeff ] Correspondmg theones
a CSDEECOBGaly; @<a2y A O2EEOEAL; @( A2> @GA3)

hl=— j enzdztu _Y badz

b T2EOTRGIL; @@H2) B Cg}?(gl% @DGB2y; @GB3Y; ®(B4Y;
< T~BGep C @G C,1> EBTBGC2: ®GC3); DGCL
LT ®GCs)
d D@ODEAL s @42 Bd3); Bddy D ‘ D2DE®DEDLY; @D2y; ®GD3)
e TEORel); @D Ge2rs @e3ns G sed) E ‘ DBB®GEL; OBGE2: CROGES
h @G @RBDEGH) H “ OOBEOTOGHD: ©GH2 -
.al= jandx Al= Sanxgdx
a2=ja,,dx+wL¢2 ZIZ‘ dx A2= ja,,z dzx T j jsﬂ‘xdx
b1= {budz uj‘ { ; -2%dr
b2={ badctu | ‘fi‘;" dz A3= (auztdzt— s [buzdz—2 ut - |- dar iz
o= { cadz B1= {b.2%dz
dl=— fa,,zdx B2= jb,.x?dx—Zu j a.zdzx—u j *i,g"--xzdx
d2=— janxdx— 7 bodzx+ ,:2 flfxﬂ dz B3= j bnx2d1—2u5anxdx~uj%‘% z2dx
et [ pade ey § s
d3=-— ja,.xdx “jb dz+ w2 *‘5{% dx Ba= jbnzz dz+— J bndz
dt=— | aadz—2y [z B&ﬂb@%wwf@ﬂh
— (buzdz+uandz 1= (czdr—uk
2= [badrton | adztu [ -G rds Co= [ cnada
~ [buzdz C3= [ enztdz—at | ard
— (burda t2u | rda | 42z Co= [ earda—u [buadrt | 42 2dz
+ :22 i Cs= { coatdz—u [ b,2dz

Di=dl
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= — \ d n
h2 jc,.xdx Do=— j a,.xdx—';u‘y 7{{; rdr

D3=- [ azdas 2y [bida
El=— j baxdr—u j a,dx
Ez=— j‘ b.xdz

E3=— j‘bnxdx+ u X *‘2:' zdx
Hi=-— j crzxdx

Hy=— j caxdr—u j b.dx



