WARGRTRANE RECmE+ S
W6 JR BR f5 B R OHT K o AR 48 B D

e I =G i B S . S8 O et

i &

AL IR HE 10 PR i A ARAT B 1 P B (R T T T O N2 0 7 o LUK ~ i =
T [T 108 Va5 P 3 B B 344 » 3 P Gireen B L) S48 W S 38 R H B oAb G 7 2 D R 4
ffi» BAWEHHERIERDE -

'_‘Eﬁ g

IR LA R B 2 A T 52 R TR Pl 2 B A » 3 T Ry s g B
o MR AER 2 MO  LBERSMYRT AN 22 % » HERE .

AEARFFTRPHMER (% 7 M IRIE » ACHEATEE WL IR 008 DR 2 B R R A 2 B i -
5 0 TRATR T AT (%75 8 0 5 N (OG0 AT o T — ) 07 T 95 R 50 2 0 R 4 2 A WA T 2
H o WO A T 2 AR SRS AR AT 9 S L S [ 5 AR T L 0 TSR O
BB

S £ SR ORI 0 AR 40 2 R fE Z BEME 5 » 5 Ijima T, C.R, Chou & Y.
Yumura , 1974 ¢*° BMichael de. St, Q. Isaacson , 1978 ‘27 494/ Green &I LI
JTESUACRRAT + (BRI DR R INLURE o 59 MTEAR SR » FUH) LLE O B AT o S
MECKIE o S ICE ) S o R L TR DR, T T S (ML 7 o ] A o T B R TR
WESY i R T B0 TS0 LR TGk 22 % o BRI » WTUIE 02 R o I M A R A » R
TERAZAR T » BIR) 25 3 o 1R TR BT X R A o » 3 STk AR Y TR 1 P 2 R 4 4 o

AR 2 LB £ AR IR R T A S Ry R » e DR AT - LUEE -
] P — T (0 R I T Sl L R 3 » LS T R R 2 B IE W 0 5B R
Green i LL 50 O30 S 0 _L T8 60 T 10 0 MR 16 = S - MR R » RN EERF R
FEF A s B~ BRI » B H S R .

* B SR PR T g AR RS
B E R AR R T AR R AT
R B R TR R i TR R A

- 131 —



EAEBETERNSG BEEE+RETA
=~ Bl
-1  RASRERG
FIGIHZ AR » B Syom » 1966 ° Fhll » EEYFHz L z=x+iy ) K

—EEBEERIRZ A i@ T S8z M 0 s » THAA TR 2SR » SESREWET L
ZBiE W] £ 179 tors B B2 BOEW=0 6 - iz TE L2 BEEABRGz =0R » A

W(z)=exp (dnz+gCxsy)+ih(xsy)] (2-1)

MgCx»y i 7 BFE E

T olxryl=0 (x»y)esg C2=2)
9Cxryd==talzl==Fa(x*+y)  (x,y)eT (2-3
B fz=¢n|z|+1iargz (2—-21)

H(2-1) ATHTS
W(z)=exp[ én|z| +g+iCargz +h)) C2-5)

WA EREIRE g B h » Bl e EREBR - it g (x, y ) WEBE/FHYS ( Single— layer
logarithmic potential ) MEITF7RRBHT HFREXFRZ

g(X,ar}=J.£n |z—r]eCr) [dT| (2-6)
M  hx,y)=| #(z=r) o(r) |dT| C2-7)
r

o(r) ErART LB r ZWENEEE »e(z—r) Bz—r ZREE-
Btk » SRSKRYEZ B ERIARE o Cr) s Miffa(x,y) AEMEBAEEC2-3) K-
Bz rBFABERIL

J.rfnlz—-'rl u(r)ldl"|=—-§—£’nfk*+y’) (2—-8)

HL—ETE SR T LN BRI SE » A LATEBTAZSBEER 0 -
héfn{ xi +y) =_E J:_] énlr,—r, | eCr) |[dT|

1=1

] =

E(l‘;)ﬁ&{e-w [:wsgﬂwa _'ws_wi 'Eﬂwi +wi :'I' (2"9]

Hepetin, W, , W, » MM (2-1) FRa LA FF 2R -

|

- 132 —




RERAERLBITXONESRED

x.i"‘l _'Kj — (Yi+l —-YJ j

g le—=

T; ™

L =v(Kis — % P4+ (Y =Y, ) o
W, =C X =Xi D+ Y =Yi)

s =CX; =X )+i(Y;=Y:) )

AT C2—9) R LUFFIEE R

GS=P (241
G=gi,-=j.,]fn|r.-r1i|drl '

S =o(r)) ( 2-12)
P =—~%~£n{xf+ri’3 s

ey (21D RUPSE o Cry) f > WERAER—BZ 0 (xoy) Bh(x, y ) EAFHERS -
i E W (z) BN REE -
2-2 [RASRNEENELERZIE

E— 5 A b SRS » Y — (R TR B 2k o RS - R PR ~ JRME AR
FES i 2 A A o VBB B e ch U ~ A BB M x K y 8 o RRR)RE T MEELL t
TaET RAAHERES, AHBRx#@ZEABa » BHAFR (= 2/T: TREZA
§) o AREEK (= 2n/L 0 LERRE) » Ml 2- 2517 » AGEES ] SR EEY - Y
AR FRERZ:

DCx, 5,23t y=igle o-P(x, yle™ cosh k(z+h)cosh kh C7=131)

SEEESE ¢ (X, y D2 Helmhol tz 7 #E

O+ kP =0 C2-14)
ey Ll gy A i B MG iz e
p=¢; +9, (2-15)
gyt AT RS ¢, BB
Heh ¢, =exp [ ikr cus(ﬂ-—a}j=l;§ dai® JuCkrdcos (& —a ) (2-16)
_ b =0
h =13 2;1

— 133 —



ARG IHRANS RREEHOEH]

RER@EEE » L BRESS
o oy 2Dy

adhy dy
pld _ 39

n > B PeAR O A

(2-17)

C2-18)

R C2—5) Az BRI » W6 (70210007 0 00 5 LS (B3 7 » 70 W2 TP 22 B o ) o

WA LS » HEEWS Cu, v IREME TF Helmhol tz 5 R :
Ve+kp=0
B K =1/19% -k
Mk’ FSOGHLEE AT HERSZ D » By Cuy v ) WLl AR BB BT o
@ =g +ob
TR Dt R ° A » SIS BT AL G 2 B et 39 ] (R 1B

(= =]
¢, =2 8,i"B.H.’’(k’a)- cosn (8'—a )

m=0

B. B H S5 n ¥ " FHankle HEH

EER A AR T R e 2 R 0 B
s _ dw, 2%
ar’ "-]/Idz! " an
o _d_'ﬂ E-a_sﬁl. =y € zqilﬁ
== lgl e {1*—; JcW@@

_ 9 HCkrd cosn (§—a)
Iﬁﬂ-’r Bn __E?l Hﬂiz;r{ k_j_f = . -——cnsﬂ { a.r__—a J

_D? 'Ia_r., —J:(k-r') z el r . i
=[] rﬁ,—ng—,ﬂ-ﬂnl = W H*(k'a) - cosn( @ a )

AT oA 17 TR FRAADA. 0 0 A6 - — o e 0 W RS

g ®© o =i Ckra)
iﬁ = BxXp (i kr, ‘Cﬂﬁfﬂ_a)]tgnﬂli an H:Iilr{ k!aJ

AL TE | (F— 8 2 3 0 ) e A e 15

- 134 —

‘Hi¥'(k'a)-cosn( @ —a))

C2-19)

C2-m0)

220

C2-2)

(2-13)

C2-20)

(2-5

(2-26)



HI5 i A S AT o DR AR R R T

cosh k {z+h )

P/0gts=$Cx, y)oirt . SOSK i 22
Lo =¢(x,y)-e'" C2-2)
[DE 3N A7 &y =
Fr/paloht +J‘ J‘gﬂ'(x Ly )Sesh kC2Hh) | i gy gy C2-29)
Fy/pglsh? =J‘ J. $Cx, y) RS KCZIN) | qirgy g C2-0)
v

= WA R i

3-1 WiEHE
S 3—-1 » S WHE R AR TR R ALl N —Z o LAy &l » FHAH Tz (3-1)
G 2 7 b R R T R b S ) S MR W IR b B (] R L

W(z)=exp (i Cargz +h) ) (3=1)

e hy =J‘ﬂ(2j -z Jolzi) | dlT|
r

=Bt e eEziis €3-2)

[mi

A5, :'J/( K =X 2+ Cye, =0 )T 2 8C2 —2)) Bz, -2, ZRA
BT AR s T A R o AT MRS R & L SRR R o

1S5 {8 5 7L BT BORS o
FEWz) =u+iv
B g =g g = - 15 (3-3)

R — 2 | fiif

f’.‘.
Jlﬁll_”‘x*ﬂr J) «sinargz,+h )+i (L ’+:f ij cosCarg z, +h; )|

X
.
|[x1'+y;+

Il — B RO B 99 T

;m—ij-cus(argz +h; )+i (—,1—, ——JJ sinCargz;+h; ).
¥y xi+yg C3-4)

— 135 —



EnEREIEAHe EBREC+mE+A

e ] _ar = JuCkral) e
i . 3= , = A0S LHAP K . A :
Wal X o ¥5) u%ﬂ-ﬂ,l on HV'Ckia)d Hi*'(kja J-cosn(#—a) (3=52

o i dw
HP k] = 1'/'E i+ K

or. 9% ar .0y 3t L e AW g B

an @x  @n ¥Y¥ I, I'{ll-.-sil'l"lf .ﬂsjj

’

F e
=L (3=60

M ds; » Ax; , Ay; Il 3—2 RTFAGEAIFHERT

As, ZV/( Xijt+1rz — x]—,/zji T ¥ ypn ¥y pa ) F
Ax) =% 4y — Kj-ya

-'13'; e I'i-l-w = .'!'j_jl,rg

' ""'l'j"i Ax
g )
o J;l: kr.._)____ d nin i an( l"'-r.n:l _kra\-lnl;{ kr*.-:} - P
S N TS B T N T CO R Y A O S
dz 2
B gaCxi oy =3 0,1 L/ 9,25 4y P (kfa) - cosnC 0 —a) (3-8)
n=0 a
ME— Sz RER
!  a dw ar’ €21
$(x;ry;)=explikracos(d—a )]+ a,i" - L7l P et (kiad-
6=0 L
cosn( @ —al (3-9)
T ey R KR EER
P it COsh kKCz+h ) '
P/ pgse =9 Cx;,y,0e" — cosh kh l
| { 3-10)
Ci/':.: :‘:'ij‘ y et ‘
ik AT M h B
— 136 —



BRHEAMS&RG A DEERESH

Fa/Paloh® = o®h/g: L/Ckh)*« S8 Cx 0y, k - Ay,

% (3-11)
Fr/Palsh* = o*h/g-L/(kh)*- Z @ (x;,y,)-k - Ax,
feg

-2 HHARGHE

AT 9255 B ) % 7 i o BOSROT F ik » WU FH S AETE ~ O I 7R RIS IR R R T AR
HERAER 2 B o DR A MBEE0°, 45° 5 oth /@ =0.25 » 0.5 » 0.75 » 1.0 ;i
HER~7HREE: b/a=0.5»a/h=0.5ib/a=0.5+2/h=1.0 ;b/a=1.0>
a/h=1.0-MEK: b/a=0.25»ah=1.0 ;b/a=0.5 ra-h=1.0 ; b a=10.75 »
a/h= 1.0 $AER T - MPEHFEHABREEERE—-

B~ 2 B - S T e AT () USRS RO o OE 3 ~ 011 6 I A
VT TE -z O A = 12~ 22 R AR M i 0 5 (G S o
3-3 i

W FHE AR bR AT » POEARE |- DL SR » Wb a=1.0 » a/h=1.0 Z
SO BT o FEIL ISHL LA 60 BEFRIL o PRGN RN EESE - TG MRS BURAP B ONME HA o S ARZ
PR » 0855 OREIS107° ~107° » 60855 120 BG5S 102 ~ 1074 » MK - HRHO BRI - B
Tt s i L0 BS RN MRR o A » MR RER c RELEARDE « HibRG ik
Z RS AR FE 1% R AR R 2 S S B o

I B o AR o I G R b RO ARG Y x e C By b D o B R S (] G Iy 0 JLAR
SHERS AN u lh (v @) o ARBD MR 2 B o Cr D BHRRTS « i CER y 0 D » FEH LIS Z
ST g i 2 S i e 0 @ TRE B x W C By k) o R 241D Roe(r)Z
RSB TR —L » BiH THHEM - Bl » 82 M HFSHHEE x Wb (Hy #b) L
Wi s ER A e (R vEl) Lo Fit HUBZFNTHEERERSSS » HURER
75 B3 o B 3T 2 IE Tk o

Y ~ &5 E

HIARTI 2 3H5 » W) eV 5 75 A P 38 B 102 T 47 1 » AR AT I B R 13 L
B (SR R MR 10 2 B9E » IR T ME R ) R0 5 5 » RS RR ZAE R IR D Z B e i
U o A R AT AR o S 0 e A B T B ETRUR TR % Fik
o I A AR A TSR 5 8 T R AR 2 %+ B ]GSR » B TR 1R EERR U T
LR % A R DR R 2 B S ff o

B O Al AN AR 0 R L ) (O SR A AT o LR 7 — O i
SR I R 3 T O LSRR G o D T ) SRR e R o

- 137 -



RrERELERNE BERLTAELHA

7~ 2ELR

1. Ijima.T, C.R. Chou & Y. Yumura " Scattering of Waves by Permeable and
Impermeable Break Water of Arbitrary Shape", proceeding of the l4th Coastal
Engineering Conference, Copenhagen, Denmark, pp.lB886-1905, June, 1974.

2. Michael de st. Q. Isaacson, "Vertical Cylinders of Arbitrary Section in
Waves", Journal of the Waterway, port, Coastal and Ocean Division, ASCE,
Vol 14, No WW4, pp.309-324, AUG, 1978.

1. Symm, 4.T. "An inteqral Equation Method in Conformal Mapping®”, Division of

Applied Mathematics, pp.250-258, 1966.

4 AFRC ‘SFRTREERRHB BN B ERIESTE TS ® » pp- 187 — 191 »
Bl &£

5. Brebbia C.A. and 5. Walker “Dynamic Analysis of Offshore Structure", Hewnes-
Butterworth. pp.145=-194, 1979,

6. Appel D. W., P. G. Hibbar, L. Landweber, E.M. Laursen, J.5.
McNown, H. Rouce, T.T. Siao, A. Toch and C.5. Yih "Advanced Mechanics of
Fluids*, John Wiley & Sons, pp.l58-161, 1959.

7. Papamichael M, and J.R. Whiteman "A Numerical Conformal Transformation
Methoed for Harmonic Mixed Boundary Value problems in polygeonal Domains®
Journal of Applied Mathematics and Physics Vol.24, pp.304-316, 1973.

ABSTRACT

The purpose of this study is to apply Conformal Mapping method to analysis
wave forces exerted on cylinder of arbitrafy section. The assessment of wave
forces that offshore structures will be subjected to is important. The advent
of large gravity structures has creatéd a demand for a general anmalytical
method permiting the caculation of wave forces exerted on cylinder of arbi-
trary section. Mumerical application of Cocnformal Mapping will serve to fill
this need.

First of all, We'll apply Conformal Mapping to transform the cross section
of arbitrary shape into unit circle. As the wave forces exerted on circular
eylinder can be found by theory. Then the wave forces exerted on cylinder
of arbitrary section will be obtained.

In this study, we try to verify the. accuracy of Conformal Mapping method
which apply to salove the problems of water waves. We take the cross-setion
of rectangle and ellipse for example to caculate the linear wave pressure
distribution on them, Besides, We use Boundary Element method to solve
above problems. Good agreement is noted between the two methods.
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