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Abstract - When a ship operates in a shallow water and channel, the hull sinkage and asymmetrical force generated around the ship
by the influence of sea bottom and bank walls are caused collision with sea bottom, other ships or the bank itself Especially, the shipping
company and pilots navigating the area of Europe and North America with many channels are deal with it as a important matter to prevent
collision. In this paper, hydrodynamic force generated between the ship and bank using the numerical analysis or the safe navigation ot
ship, that 1s, sway lorce and yaw moment should be presumed qualitatively. It makes a program for fluid analysis of the shallow water
and bank eflect. Analyses are carried out for three kind of parameter, that is, ship’s speed, water depth and ship-bank distance for crude
o1l carriers. The numerical analysis results are compared with results of the experiments and the previous published papers.

Key words - Shallow water, Sway force, Yaw moment, Bank eflect
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Fig. 1 Coordinate system

A olFAZEA vEA, vgFA, v sEo=
Agsgen EugY 5o 4L TAHAG

A2 9late] BAEE weS wHTEA ¢(r,y,2) 2ha
st AASE XU oS3 g

?(z,y,2) = Uz +¢(z,y,2) (1)

AN B (x,y,2) B A WA 225 s, 2.2

)

- 20 -



22 BA=A

FADAe] WA Wek = O AAHY] HA ek S
oF Ao 21S H83hd ol Aoz ydECH

VP« n=0 (3)

7] A4, ne AAZHIAA FAGHORE b= &9 HA

#E] o]},

222 AHrEW AAx

)

(1) Dynamic free surface boundary condition
A-FEHANA S G g7 P 2rhe o E /A

H 1

W A oA garg (G 2t shar, A Aol A e A Aol

osir mPE R ke M go FIE] W Lol tisiA
Bernoulli #4418 A&sd v} 7}
1 2 1 2
P0+§pUOO=P+§p(Vq5) +pgé,, (4)
P=Py=Constanto] 22, 2(4)E AzstH 3 ¢ & b=
2ol 7+& 4 9l
1
¢ (zy) = Z[Ui —(vo)?] )

Zolol vhs) FaAst AA /15 the

G lay) = 3 FElL— (@2 + 22 4-02)] ©®)

o714, Fne& ZF= £ ondith

(2) Kinematic free surface boundary condition

AGEANA FADR] WAPG SuE 7 ZAR
A SR Toe ouE X glov, A4Ene
B @4 Glogs) & 08 2ol B2 & Ak

Gz,y,2) :z—g'W(x,y) =0 (7)

—-&.]=0 ®

=212 A6)3 @)= FA =,

=
< - 3=

Ol—t« o oﬂ Falo] BlAFonZ AAZRAL vl

223 S=9| vt

29 v (Bottom) ol A &
(Bank)oll Al 2 z}8F &7

o] AL vt 2ol fdETh

od(x,y,2)/on=0 9)

2.24 YAzA
wjol olajA wE)Z F(wave)= Hle] &}l
w wel osi LAEE NEEEE o

A 00] #t.

vk uERG
256 o] F3kdol

Tt AeRE ZF sidol e £ ARe Axtdd 7 gk
o £& RS ety Ui Y, fAd el d a8 9
i T2 gsy 2o

Coi ——F2[1 (87 + &7, +02)] 10)

yi

o714, A i A Hd(PaneD @] F4 A ol

QA Agshe de A mRdA gEe A4 AR
dued 9g & Ao

seziro] Ao RE thest o] Aol

P+ —pU:+pgz,=P,+—=p(VP)+pgz (11

o17]A, oFel Al ax= AdA kel el W are owmshar,

se AA %S on g

AP:PS—Pa:épUi—%p(vqﬁ)Mpg(za_zs) (12)
z, =z,2 AZtsHA, FHAF(CpE e 2ol 7+ F
=

- 21 -



A5 2 2 27
AP
Cp=——r 13
T 05pUR 43
:1—%[(v¢)2+2vg’> . Vo+(ve)?]
2113l A d=U e+ 25 tQste] Asd,
CP:1—%[U2+2U¢Z+(V¢)2] (14)
ZHATE FEAAR(CHRIE T o] FH
/IC'Pnzds
c,=—— 5 (15)
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Table 1 Principal particulars of objective ships
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Fig. 3 Coordinate system of a shallow water and channel
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