Aol ol mE £FEH L 44NN 53} 24

ol A, HEF" o™

Ho 3ol 279 £ H] B2 4o B +AAH BYEY 0P #£go] 27Hz Yuk
£ £ T tiE A9 FH9 ST, £87 Aol Bt & AHA HE FdgA
FRAEoloF & Alglelrt. HRAME T £ANM FHAALE TR HARLH Aol AF
= BHE FEAAL s JEA g3 gtk 98 559 2 edd g
WAL e A FANN Fo AFEF FUGAM #BH 28 7}-‘6— gl dd g4 g
3} + o &, e BB FPANPoEA Arle TAEY B FHAY B
£ Hluge s, AFH 28 /i e 248 &7} Aok FARAYL HezE
TEY wdd o F71EnE 3 ¢ Aoy £EH z@d o9 Fray
of osl 2 &I vlulsivta A AAT, o)F FFHez AR A gich

2 dTMe dAclEd Be 5524 R FEE TP B ZrEAR QI T4 FH
A 'i}% AR LR AR RO 3Gt

2. AA ojFd M= 57 A

A olEel WE &L dAFHoer A GFEM] B8 My gREe 58 € AA oo
Aol BB TRE 4 Utk ol 582 1¢ 14 veht szlt’r a9 18 29 X g gREe
282 s E FuE FASHA 289 8 @4 vehlA fu, uEtd S5 @3z d4s
A gz gtk elE AAL iAo FHPY FHE FAY] wFe)ch wbH dA] Fulg 5EL E
el JEEA 9} (vortex)7t AR T Qi) ol MA %n)9 3 /}M FrAgoe] old BEALA
He| & JIR]7] wEoln, A Frjof Z2derl Ratxo] g7 oE

o

SLIRIPCEIE DT

» SIS ESSEY N, ~ SYHHD ESZHY xDF
o BRUMI|EATH FRUMHATE Mol
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"“4]4 S} GREoA FAY & 9«\% Ageoze vizdegds ALY 5 Qivh sraEEL 4
o7 2% f4 & £FHEH 3] v AL 9 AL FAHo|h AH &
2 £3eln, o9} o] RoB olFde EFS WR(wake)T Frh
AAe) £% Vel zzHH g AIEE V, 949 Fo|F NFEE(wake velocity)® & @ Froudes ©]
HFEEE AAEE Vool g w2 Jehdin, T 8eg& 4 () Zeo] §hEY Wiz A efsd
(e]H5=, 1998).

W= v, (1)

RERE 7 dAlsE dQeEE E’r"iﬂr T2 A 7R F8 40E F F AT (lFF, 1998).
@ MAg vid 38 gic Bo] MAE Hu2A o, AA IFucdMz FH9 B st AdFo
Z faele ¥t "ot
@ A4 & A 5L HAA Fo] ZHAA LB g7 QFd o oA ¢He] e &
A ”tﬂﬁ'“-Eﬂ AR Fr) ZHAAE vle) SFErT el ng wkRdEate] JEdT
@ AA= Ede #ge dosled, o] i 29 Y2 42 AE 4E JHA HEE 7
Al M= ‘”Ef’i 2Aolzn FANMHE HF}og oA "ok wetd ZzEe 2 2 339
R0l o1k BAJE Lritel] wEl 2o YAREY FFo] FH+)Y WHF GdEel € &, S04 A
Fol & & Qi
A Ful F=99] f-5oA Z2HH) FAsA HY Zz2dee] A $H ke 2 veEE
ANA AW wElg F7MA71A Ao o] W] B4 AA o Fe FE5E HldiAe] HA Fe
ZH =z o AGHE F=H(trust) T EL Altorque)s) g WEAFIE EA e e
H7)= gick AR7E B E== Zad AP AR o)Fel mE sH(wave)’t BAHEH I, ¥il(wave
height)7} 71E™ ol %W Zeg 7HALd, o 2L gne 712 2rjgtel AAS olFA A
e ¥uE wet 97 R&EA 51, wEA AAV A5 Fol QS e g5 vigez FA
g}, o] 2 #Axe A9 FA(sink, squat)e)Z} T} Sorensen(1992)L AHFE A 4 (2)
st 22 2R F @4o] vheldta it
Ved > 0.7 2)
A7)1H, Vi AR o)F £xolT, g FTHNEECH, dE FAE Uehdth FAFA LS TA
= ggleozx= they e AEo) drk(Sorensen, 1992).
@ A £25E) vE7A S A @ AA FHEA ® TGS G F
@ JAF AN 4F, F Hiﬂ o]F A EF o|F EE dd A 4
® 39 A4 sld FAHNoRRE Foly AA A=A ® AA F2 € g4
AA e o)A FHRS AA ?‘s}” y oz 271271 qivk. & 7FAE David Taylor Model Basin
(1948)F Schijf (1949)9] <]t Wh#olx, Tk & W€ Sogreah A4 9] Dickson(1960)¢] HEe W
woltl, Sogreah A@A4AolA] ALs =2 spge 218 20 Vet Qrh(Dickson1960). 28 391 2
e £yrEdy ARZRE Lol Aot AAFS AMdste thE HLeEAM Schijff Bernoulli
Ao 2RE g 2 AUF FAL ALt &,

21 —d—9% yn _ _V
F=120Cay " = Tom 3)

7], F= Froude numbero] X, & AA o]F Ao mPHA| &2 4o, d= FAHY squate =
d=(h~h)/ o2 BN e AAd o8] AfEe 589 Aoy, sv £F] dA
& AAe BHEag vEhdtl VE 524 g A £Eoln, g FEISERCH 4 3)& s
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A8 goll W3l =g ¢ ZAeo] 1Y 3o]ch(Schijf, 1949). 298 3ol Schijfd] IAFE Moz &
Ao de q71M FALEE JA7L o oldes 28 RIME ALY Frie ZeHY B
Aatg [l3 & S/ vEhA 5E E8ot

271 74 i E AA A 9@ vu2rE 2oz iz, s7 0082 ZE ¢ Sogreah
SRS o]gstE Fe) F1, o7F 008ETE F AR (34 olRFe Aol FL Aoz APEHAUC
(Sorensen, 1992). ©1F ZFHE ol&ste] 2] RN HAF @ ALAE vix B Ao 19
4o eh} QT Y 48 o188 42 FAFE 4/ ol5Y W pAE AWY F ok

10 T T T ot T 1 T T
FORWATERWAY WIOTH, BEAM <6 il 7
: SCHUE LMITING VELREITY ) g ‘D
;t:ﬂ.lr . ,FI" U e U P o rar
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_-i wggﬂvmgru
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0% 2 Sogreah AlEAO|AM Jfst EHUZ MEH ZE

ORSEMVED BUIAT, T
- M . .

T 0
2OMMUTED B0UAT. FT

2% 3 Froude <=0l st Rt HZEE LEGE £F a8 4 Aukx|et MEXefe| 8|

ZA% D £AANL ZHE BH] H8 4A ZEE AR
o fr—fﬂﬂﬁﬂ -’*‘%la 6?9&1’«}. AzZd 2¥L Zo] f0em, &) 60cm, Zel7t 20me = el x5
ot FAe| 7458 AR $22H 5F AHd wer FulE 2AAA S/ MR
AT °’E+ _.n94 Do 7o Zdlo] By FI2 A, AXH Yo @] 7HeEtH, &4
= point gauge® EF8L, &L 23F OXE FEAE AHESd AT
7 439 eH 2 A ofe}% APt F,
D 520 A9 AedlA AxE AAN7| 2 T2AAE AEAA AA T 5252 24T
@ 58g ARz dHe] T2 %Eia AEAA AA olFo WE HA FHY BES FHI
B JFNE o) DA Feld £848e AAsgth 1Y 58 @9 =AM HAY AA
=9 GHEE JYehln vk 38 A 4FEE
Ca@e] =rieh Bee o A&A Yok G AAe FoldAe A
gatel Bads 9 zade £UoZ AF 3F Fd% Rer, £8F D R dadol vEhdz 3l
o wo we] AR D vk 1Y folE FEW ne Be € ZrAH F39
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Ape] et giek,
HAe] o% &xo] he £EW LAY T3} 229 o) 2 me) BolE YEYT 9
AgE e & 01m, HelE 02moich

e 8 3
E 12
o 2g

1 MdAe ols &zo we

AA olF FEY IY| TR

0.80 0125 0267
090 0.120 0280 . w5 ]
1.00 0.130 0.290 0.375 B S 4H F =

RN #E(n/s) Z(m) e
1 0.20 0.110 0.240
2 0.30 0.112 0.244
3 0.40 0.115 0.254
4 0.50 0.113 0.242
5 0.60 0.114 0.262
6 0.70 0.117 0.258
7
8
9

¥ 12 2¥ 39 oIy He AN olF & vdHsd FAEE & & Utk 29 6, 7
282 ¥ 18 FAdeR Uehd AL2A, dA o]F &xd wE FEW A F3} Ao R
o]7t EAIHO] ek 7] Vi A9 o]F &EolH, Vi APAA G HAS A olF &=
olth, Bst XYW 9] Zo|x By AAlS Foln, Let FEH W 7’01011 Lwe A9 &
olo| 1, Het FEW m@e] ojolx Hwi AAe Tzde{e ZolE vetdrd ol Jds B F
9 29 Zo Zo] Z ol dAH LR A oF = HHFE & F ?l‘ﬂr.

EER A O 7 M oS4 Tet TEY O 8 Mo 01E Hxot FEH
Ababs metZolete Akpka w2t Zoletal HH

FEY BT T Mx Fe 1.1~13del AAH dFL vAT, F£ED 2y Holy AH Aol
o] 12~15ue] AH JFg wHen, £3E L@e] ol Tz ol ok Livfa W
ok g 9 2 108 £ wge] Zolsh med T @ Zejdd] AEA4e vz Atk T¥AA
4 9)%o] £EW me] o)y w@e] Frv Zold Wty FAgE ¢ 5 vk 2 vl
d Aoye 18 ZA gk ol £EW uyY ol ey} fXske dold Fedol AT
MA9) o)% &xg 2 ABAe] flioke AL Ui Ao2A, HAY olF £x8 A @nta &
A sl $EW 2P W97t F/hER @uve 1e gudt &, 449 olF £=8 :“Uﬂ o=

W Qolxe Eae #EAN Eoe E2 A grke Kol @tk A7) ARE BH A4 olF &%
g 3A sel= FEA L@ z}.o]t ZzH7t ol Hold o L1w A=A 2w, tﬂra})ﬂ =7
NzR7A 2@ HYs} o gong F4e #4 Ade 7IdE 5 gtk
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% 9 TEH ute] Zolel Enlel Ay a8 10 £EH utol Zo|et go|2tel Abny

249 F3 A4 ZAE 97 QAN e EfdaiE 24 stn =g 41 9xg 2
Asledor geh et wlel Eesl Zzulzle] M Zol= AdEoln, wald TaddE &zse
24 fojE 342 £33 MAL JdEy) ogtE RS @ 4 )

9 WY THo B AF F71EU(ar entrainment) S A YERIA g3 Utk AR EE
o] £RANHL F7)1EY] LAstookt eEith FrELL e 3 oF) wAdAY, vet
ﬁi%&b} ERA ZM7he 2ol XFH TrlEQe] B3] dojm webd AdA 5E9 43 )
& 2718 RAelrh ey XA ¥Eoe sANHoRE AFER) AA Y F£A AMd Ego] HA

otl vide] ZadHert S 2 19 4z1s}u4 TRHOZYH FUIEYe] dojur] RIEr 4
AANA F3e SEEHA] g} 43 Z2dee] 234 & g4y A £2de 71AE = g
= AEA ol |t

4. AA o)F wE AAF 24

A o)Fe ot FALE FEYE wP9] HelE AAY o mesojof vk Akl W ALl
3 Schijfe] T4 == 1Y 3% o]&3t T

_ 2d(1 — d—-5)*? 1z _ |4
F [1-—(1~a’—s)2] V &hy @

Aq7]ME EEE olfsle File ALE @k HdF §o T T FAHLS M4mII FHE,

F= VﬁT = 7% = 0.14~0.17 s=AJA, = 0.01
Zoj7 Fob s 2ol Qd|N EEERE, d= (b~ h)/lh=0.01~0.02,
Sy =13.86 ~13.72(m), 14— hy=0.14~0.28(m)

A7) AFE BE A olFo] mE Axle FHFL 49 FAlo] Ax, G o] gon A
ol% &7l ZAL5Z oA g & & vk wEkd HTTAH 1dm T AF AFolEe BE
e 014~028mEA 5 A F49] 1~2% AFHE ofF FH2 %Mi & F 9ok ol® BT
o] o AN JdHez AA FHA wlge] A7) BiEe)H, o] T F4le] A
Ao w3 FHer Z vhH MAe olF £ 1 3X 97] HEo|th

3 Sogreah dPHlAM Ay ol s S AL,

@D s=0.01, k=14, F=0.14~0.17 2 28 ©]&3, VvV gh =
@ Vv,=0.9xV98Ix14=10.55, V=1.0~2.0, V/V;=0.09~0.19 ¥ 2F ©]-§3},

4 oo fo

Zm/hlg 0, Zm; 0
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