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il fi® REECKRRICTT,
Sin i, h—sin ey (h—d) cereeiennn (6.38)

m= N
£ m

Jil= E Cons™ B weevemereseeeneseeenn(6,39)

=0

TS = 32 Cope™ Ly oeeeveeeeeneennennn (6. 40)
m=0

(2) EF@nicXs3Eh
ETohic X 2887 x=1b, y=—d BOLEEE
HEBITHIERE S,

14
Fr=2ioo| (09, ady

=2 00 Xpo(FosS+ for®) wovemrmeerennn(6.41)
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ad p tanh RA
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Frt et 3V CoeH Lon &
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+2 21<—1)’><Lr,,l—t?-%—5~13—j-----.(6.42)
=

(3) sadls
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# &
x£-5 ERAIFEER Cr (3) BEAM SEA
(1) HEAD SEA — T o o o
A | o Fry N, ‘H £ Cr 0.2 | 6.261 | 3.657 | 4.73¢ | —0.225| —1.783| 0.052
0.2 | 1.400 | 12.484 | 92.653 | —0.200 | —1.43¢| 0.017 0.4 | 8.854 | 3.207 | 3.413 | —0.503| —2.069 | 0.265
0.4 | 1.980 | 12.520 | 46.712 | —0.403 | —1.886| 0.095 0.6 | 10.84 | 2.973 | 2.816 | —0.755| —2.322| 0.516
0.6 | 2.4%5 | 12.600 | 31.544 | —0.609| —2.140| 0.250 0.8 | 12.522 | 2.776 | 2.39 | —0.974| —2.543| 0.670
0.8 | 2.800 | 12.693 | 24.044 | —0.819| -2.363 | 0.412 1.0 | 14.000 | 2.674 | 1.968 | —1.178| —2.748 | 0.866
1.0 | 5131 | 12.800 | 19.588 | —1.034| —2.590 | 0.540 1.2 | 15.33 | 2.629 | 1.655 | —1.374| —2.944 | 0.889
1.2 | 3.420 | 12.918 | 16.636 | —1.252| —2.813| 0.643 1.4 | 16.565 | 2.622 | 1.395 | —1.566| —3.137 | 0.932
1.4 | 3704 | 13.044 | 14.527 | —1.473| —3.036| 0.722 1.6 | 17709 | 2.638 | 1.177 | —1.75 | —3.327| 0.958
1.6 | 3.960 | 13.172 | 12.940 | —1.694 | —3.259 | 0.782 1.8 | 18783 | 2.670 | 0.994 | —1.945| —3.515| 0.973
1.8 | 4.200 | 13.301 | 11.688 | —1.915| —3.481| 0.827 20 | 19799 | 2712 | o0.841 | —2.133| —3.704| 0.983
2.0 | 4427 | 13.420 | 10.671 | —2.134| —3.701| 0.862 9.2 | 20765 | 2.760 | 0.711 | —2.321| —3.892 | 0.989
9.2 | 4.643 @ 13.556 | 9.822 | —2.352 | —3.919| 0.889 9.4 | 21.689 | 2.811 | 0.601 | —2.510| —4.081| 0.993
9.4 | 4.850 | 15.680 | 9.098 | —2.567 | —4.135| 0.909 2.6 | 22.574 | 2.864 | 0.509 | —2.699| —4.270| 0.995
2.6 | 5.048 | 13.801 | 8.467 | —2.780 | —4.348 | 0.925 2.8 | 23.49%6 | 2.916 | 0.431 | —2.889| —4.459| 0.997
2.8 | 5.238 | 13.919 | 7.912 | —2.990 | —4.550 | 0.938 3.0 | 24.249 | 2.967 | 0.366 | —3.079| —4.459 | 0.998
3.0 | 5.422 | 14.03¢ | 7.418 | —3.199| —4.768| 0.948 3.2 | 25.080 | 3.016 | 0.310 | —3.271| —4.841| 0.999
3.2 | 5.600 | 14.178 | 6.974 | —3.405| —4.975| 0.956 3.4 | 25.815 | 3.063 | 0.263 | —3.463| —5.033| 0.999
3.4 | 5772 | 14.257 | 6.571 | —3.611| —5.180| 0.963 3.6 | 26.563 | 8.108 | 0.224 | —3.656| —5.226| 0.999
3.6 | 5.040 | 14.364 | 6.204 | —3.815| —5.384| 0.968 3.8 | 27.291 | 3.150 | 0.190 | —3.849| —5.420| 1.000
3.8 | 6.102 | 14.468 | 5.867 | —4.017 | —5.587 | 0.973 4.0 | 28.000 | 3.19 | 0.162 | —4.043| —5.614| 1.000
4.0 | 6.261 | 14.570 | 5.557 | —4.219| —5.789 | 0.977 4.2 | 28.691 | 3.228 | 0.138 | —4.238| —5.809 | 1.000
4.2 | 6.416 | 14.688 | 5.210 | —4.420| —5.990 | 0.980 4.4 | 20367 | 3.263 | 0.118 | —4.434| —6.004 | 1.000
4.4 | 6.567 | 14.765 | 5.004 | —4.630 | —6.190 | 0.982 46 | 30027 | 3.205 | 0.101 | —4.630 | —6.200 | 1.000
4.6 | 6.714 | 14.860 | 4.756 | —4.820 | —6.390 | 0.984 4.8 | 30.672 | 3.6 | 0.08 | —4.8%6| —6.397 | 1.000
4.8 | 6.859 | 14.952 | 4525 | —5.020 | —6.590 | 0.986 5.9 | 31.305 | 3.354 | 0.074 | —5.023| —6.594| 1.000
5.0 | 7.000 | 15.043 | 4.300 | —5.219 | —6.789 | 0.988
(4) BEAM SEA
(2) HEAD SEA ” - e I . -
R ' I o o 0.2 | 6.261 | 0.343 | 0.02% 1.587 0.017
0.2 1.400 | 0.101 | o0.011 1.578 0.008 g': lg'gii ggg; ggig i'géé g'ggg
0.4 1.980 | 0.099 | 0.020 1.569 ~0.001 ool e | e | o ! oo
0.6 | 2425 | 0.005 | 0.028 1.53 ~0.036 S el it e et o
0.8 | 2.8 | 0.091 | 0.034 1.470 ~0.100 : & 8 . : .
Lo | a1 | ooss | 0w i o104 1.2 | 15.33% | 0.262 | 0.201 1.428 ~0.143
1.2 | 3.429 | 0.08¢ | 0.043 1.258 | —0.312 1.4 16.565 ) 0.220 ) 0.311 181l —0.25
1.4 | 3704 | 0.081 | 0.046 1120 | —0.450 1.6 | 17.709 | 0.18¢ 1} 0.319 L8 —0.502
1.6 | 3.960 | 0.078 | 0.049 0.967 | —0.604 1.8} 18.783 ) 0.158 | 0.318 (1)'232 ~0.538
1.8 | 4.200 | 0.075 | 0.051 0.803 ~0.768 zg ;2222 g'ﬁ? gg;g 0‘716 :g'gii
2.0 | 4.427 | 0.073 | 0.083 0.630 ~0.940 : : : : . '
o | sem | oom | 0.0 o453 i 2.4 | 21689 | 0.09 | 0.295 0.548 ~1.023
Sl e | ooes | o056 P Lo 2.6 | 22574 | 0.075 | 0.284 0.375 ~1.196
o | som | oo | o0.0% 0,087 g 2.8 | 23.4%6 | 0.063 | 0.273 0.197 ~1.373
2.8 | 5.2 | 0.064 | 0.058 | ~-0.098 | ~—1.669 5.0 ) 24.249 1 0.05 | 0.262 0.017 4 —1.553
so | ome | ooer | oose | —oss e 3.2 | 25.044 | 0.044 | 0252 | —0.166 —1m
So | aen | oo | 000 | o4 o 3.4 | 25.815 | 0.087 | 0.241 | —0.352 ~1.022
oo | a2 | oo | oos | —o.e6 o 3.6 | 26.563 | 0.031 | 0.231 | —0.539 —2.110
3.6 5.940 | 0.056 | 0.061 | —0.851 _2.421 i'i ;giié g'g‘zf 8;?; :g;iz :iigg
3.8 | 6.102 | 0.054 | 0.061 | —1.040 —2.611 = : 022 : . .
o | ezer | oo | oosr | vz e 42 | 28691 | 0.018 | 0203 | -1.111 —2.682
42 | 6.416 | 0051 | 0.062 | ~—1l.421 —2.992 i'é §§'§§Z 883 8'122 :i.igé :i.igg
44 | 6567 | 0.049 | 0.062 | —1.612 —3.183 il DA oot Bedl I B
46 | 6714 | 0.048 | 0.062 | —1.803 —3.374 e e e | e | Tl _oa
48 | 6.89 | 0.046 | 0.062 | —1.99 —3.565 : : : : : :
50 | 7.000 | 0.045 | 0.062 | —2.186 ~3.757
¢;y=-23i" - (6.50)
JI7 Q j -
717
%o S
2~fjjc LW 4 o ]
I R X bay ko BIEOR, EFORORAVERLRK
2714 Nuy, Nt 7 v DOERK
Njj= JJ ceneenen(6.49) . o o
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5% &
Inb fife o v OIEES
Iinss fife 7 v OFES
TinB, fpB  » v OIEFEHT
V : BAESH) OPkFEH=20d
@, Q. BiEONh, ETOIEED o9, 256

6.6 fRESEIE (B CKBEERIERE (C
RO EEN S, AHEE ETonESE o fiiiE 2
¢y, AFHK & BIEONES L OAAEE o PRED,
e=cey—ey D OIREMRIFRE EiR) Cr 250 (6.51)

NHRED,
CTZCOSz(ey'—Ex)':COSZ & .......;..~.....-.(6.51)
R0 KL D ETE R 1 %% Cr & HEAD
SEA, BEAM SEA iz 2w TH7T,
8, BREOHEEREZR-B TR T,
F—6 FEHLEES
e % # M ogE =
£A 0 B
g 2
B: AHAMICEITRE0ES
28)
B
A==
_ 27
=7
T: AESBY
kay A e 1 IVE B R (6.48)
fii (6.39)
Cins (6.31)~(6.35)
tm (6.38)
Ry ETFO AT IR RS (6.48)
fii® (6.40)
Cinc* (6.30), (6.32)~(6.35)
Ny Bt ORE R (6.49), (6.40)
Cons* (6.31)~(6.35)
Ny, ORISR (6.49), (6.42)
Cinc™ (6.30), (6.32)~(6.35)
e | EFORBIRHITIGK (6-47)
45 B0 LTI X S RURD | (5 15
Ag 7—‘9’?.!:'1‘@111’13% S L BFBEBO 5.4
'R
&5 AMB L MBS RBHD L DI | 6 47y (6.31)~(6.35)
¢H A EFOREEHL 08 | (6.47), (6.30), (6.31) ~
E (6.35)
ey AR LRSI e ofEE | (.17, (5.15), (5.16)
&y ARE: FFeORERH: ofEE | 6.1, (6.4

1. RBRERLER

1.1 ZE0E

(1) {EREGR, MEHE (k) HEAD SEA
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MEEIC X 23F0 EToh, figevh, vy 57k
E—8, 8, 10 I/ R&ENB LB TH 5B,

JAWERE cA Bh & e n & (BT VA 1.07
sec, FUEEH 13.1sec) YR K&E {2 Y, £4=3.5
UTTRBMICRELS L%, tA=4 AP IZ /M S
iy, rA=10 (=FVEH 0.63sec, TIEEHI 7.7
sec ATF) BETCR—EOONERT,

10
RECTANGULAR MODEL
HEAD SEA
o3
<05}
P~
W
0 50 x4 100 15.0
2.0 1005 0.8 0.7 0 T (sec)

B—8 Relation between Y,/{, and #A and

wave period T

1.0
RECTANGULAR MODEL
: HEAD SEA
a
~ 0.5}
>
1. 5
0o 5.0 xA__ 10.0_ 15.0
2.0 1009 0.8 0.7 0.6 T (sec)

Bl—9 Relation between X,/{, and ¢4 and
wave period T

RECTANGULAR MODEL
HEAD SEA
B
Lo.5f
<
2 i
0o 50 xA_ 100 _ 15.0
3.0 1.0 0.9 0.8 0.7 0.6 T (sec)
X—18 Relation between 0,/2¢ and +4 and
wave period T
FUVAPVAL VI Y—}



2.6

‘RECTANGULAR MODEL

BEAM SEA
2.0r

aa
~
B
1.0+
0 10 20 #A_ 30 40 5.0
2.0 1.0 0.90.8 0.7 0.8 0.5 T (sec)
E—11 Relation between Y,/(, and A and
wave period T
2.2
2.0+
RECTANGULAR MODEL
BEAM SEA
s
~
w5 1.0f
0 1.0 20 xA 30. 40 5.0
2.0 1.0.9.8 0.7 0.6 0.5 T (sec)
—12 Relation between X,/(, and +A and
wave period T
1.3 5
RECTANGULAR MODEL
BEAM SEA
1.0F =
6.
g
<
0.5+

20

0 10 2.0 %A 3.0, 5.0
20 1.0.9.807 0.6 0.5 T (sec)
E—13 Relation between ¢,/2¢ and £A and
wave period T
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2

By F i oWk cA=11.5 (FRIEEH] 7.3 sec)
DT TR rhi R,

(2) fEHmE, #5m (K BEAM SEA

Bkl X s o@EEna—1, 12, 3 ieRah 3
LBUVTHB,

EFdhevey Frr oK tA=1.0 GEEH
11.0sec) TIRNLD wA BPREL b e (FIEAHN
INEL B L) DRIZBEIC/NE 1D, sA=2.5 (i
BEH 6.95sec) »OIX—EOPNEIRT, M, B
ELBEOBRITERESBLELVERDLEAE- L
bEROONEFRL, LT ULLEFEBSEREYEFA—EE
TRERELRCZ E B o7z (F—2 BHEOEB RS
BB,

7.2 Wx

(1) {ERmE, WEFm Gtk HEAD SEA

@D KXo T FZ =T oA M X BEMERILD
W ToEW AR Cp, (4.3) Ko ETwh e gk
ORTFEZE (ERE) ¢ XV EWZERIHFE Cs, 2L T
SRS ERRIC X B BB X D B IR I6REK
Cr, LRI (A LoBRER—14, 15, 16 TR
T

Cp, Cs 13 £A=0.7 LT (®=F/NVEH 2.4sec, Hi
JEIHE 29.8sec PLE) TiX 0 IRELT B, BRI 1T EE
T&E 5,

Cp 1k cA=1.0 AL, 9.0 (=T /VEH 0.67
sec, TUEEH 8.2sec) fHET HK K Cp=1.14 &R
L, A BREhbbicis AEIRN/NESLR3) LA
Bt 5,

P -
ZRuib

1.4
RECTANGULAR MODEL
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S
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Z
=
3
=
[
5]
)
8]
4]
Z 0.5¢
=
f,
=
= g
- 1 I 1
0 50 . 10.0_xA 150 20.0
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—14 Relation between drifting coefficient

based on actual measurement and 4
and wave period 7"
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° HEAD SEA

DRIFTING COEFFICIENT Cg
@
w

15.0

0 5.0
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Relation between drifting ceefficient
based on phase differences and rA
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/ TN
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Z
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(&) /I
S 0.5F i
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/ll,
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2.0 1.0 0.9 0.8 0.7 0.6 T (sec)

B—16 Comparison of drifting coefficients
from direct measurement and phase
differences with theoretical values

Cs b tA=9 (EF/V & # T=0.67sec, 5 E 4
8.2sec) fEE THML, Cs=0.8 OFKREL 257,
A BREMLTY 0.8 o—FEXHE.

Cr 1% Cp, Cs 12X B, tA=3.8(=F/VEH]0.46
sec, FRIBEEA 5.63sec) T Cr=1.0 IR+ 5HEA%E
b B

(2) fER¥mR, #o5m () BEAM SEA

EWmAHE Cp, Cs, Cr & BTSSRI A L o Bk
E—17, 18, 19 &34,

Cp, Cs 1% tA=0.3 PLF (£F/VJEH] 1.64sec,
SERE 20.1sec LLE) TR OEM L, RO ZOT
55,

F—=FZDTmy NEPELIEY, %o & D EEOH
BT v, Cop it cA=1.5 (£F/WVEE] 0.73 sec,
BISGEE 9.0sec) T TIRIML, HAET Cp=1.1 L
7% o7

Cs X €A=4.0 2T AT 5,

15 5 _
3
=
Z 1.0r
8]
[
<)
=1
(@]
(&)
g
Z sl RECTANGULAR MODEL
= BEAM SEA
=
an]
0 1.0 2.0 3.0 1.0 5.0

xA

BE—17 Relation between drifting coefficient
based on actual measurement and £4

Iy
o

RECTANGULAR MODEL
BEAM SEA

DRIFTING COEFFICIENT Cs
&
w

i

4.0

0 1.0 3.0 5.0

xA

X—18 Relation between drifting coefficient
based on phase differences and the
ratio A

1.2
/_\‘\
o 1.0}F
z -
= e
el /
3 /
= e
Q /'
[ //
O 0.5 /
= s
e / RECTANGULAR MODEL
& S BEAM SEA
/'/Cr Theoretical
7" Cp-—-=—Actual measurement
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0 1,0 2.0 xA 3.0, 4.0 5.0
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K18 Comparison of drifting coefficients
from actual measurement and phase
differences with theoretical values
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Cr & mL, rA=1.0 (=5 /VEH# 0.9 sec,
HBEEM] 11.0sec) T Cr=1.0 tiNFE+ %,

(3) A5¥—7"x%x HIL ¥ Cp, Cs

WE HEgE L Lok, 25 —7F2120nT Cp
& Cs BERFNRRE-2 & 21 ot

1.2 -
Stof ’
£ .
Z o L
5] ° . g
O g
E .
= RECTANGULAR MODEL
© . HEAD SEA
o 05F [
z |
et
Iz,
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a
1 J.
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H/L (X107®)
[E—20 Relation between drifting coefficient
based on actual measurement and
wave steepness H/L
1.0 P
d ° ©
& o
z ° N
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m o RECTANGULAR MODEL
Zosl . HEAD SEA
go.
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= e
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B—21 Relation between drifting coefficient

based on phase differences and wave
steepness H/L
XY H/L=0.03~0.04 TERHIZEKRL %5,
1.3 EWRICHMHDIRE
(1) {EMBGR, fhEhm Gl HEAD SEA
BATERS 2m QOERICHI» S EERR—T KRS
B XD ICHIERS 5 b REMS RIS {72 51
MR Ui, RISFBERERT, MECRKEEIE
ALk &0 4 RIEEOREHAEMETH 5,
BRBHEIERA b Licky 2 5 HIER KR & ERE
& DRRER—22 TR,
(2) {ERER, #05M (8 BEAM SEA
BATES 0.4m DERICH»?Z FE R, KT IR
END XD ICREFHIESMER RIS L, FETH
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HEAD SEA
Point 1| Point 2 | Point 3 | Point 4| Point 5
EF N 5 1 6.03em
(g/em?) 2.82 0.99 0.77 0.46 0.29 )?é_]gﬁji 10,77 sec
B/ #E 1 9.05m
(i | 348 | 149 | 136 | 0.69 | 044 | EEI3M
BEAM SEA
Point 1 | Point 2| Point 3| Point 4| Point 5
EF N i 1 4.54cm
(gfem?) 1.83 2.17 2.05 1.77 1.53 EH ¢ 0,65 sec
R OB W& :6.81m
(ton nfz) 2.75 3.26 3.08 2.66 2.30 =3 ¢ 7,96 sec
2.0
o OD
=104
& © o o ° o
0010 20 30 40 50 60 70 80 90

H/L (x107%)

B—22 Point 1 (CHEIIBEEREE H/IL (Head)

Birb, BER—EEZRLTVS,
HBREIFROBKKPEBEZRLIZLDOTH 5,

1.4 BEEEERNOUNERKE

HEAD SEA, BEAM SEA 0&fE(EfBIC X 58E
B hy v E - oA M RLOWMERRSD & KIE &

5*8 01 %‘?_‘o

x—8 EHEERIORKE

HEAD SEA () HREFLVOME

B Kk fHE bid =1 B #
. s 607.5 ton 8.7m 9.8 sec
R (180 &) (5.83 cm) (0.76 sec)
N 1.0m 3.6m 18.1sec
g7 (6.91 mm) (239 cm) (1.48 sec)

.. 1.6m 4.7m 15.4 sec

-y (10.85 mm) (8.12 cm) (1.26 sec)
o s 0371+ 4.7m 15.4 sec
EvF>7 2031741 (3.12 cm) (1.26 sec)
BEAM SEA

Bk | % 0w | W W
s % 1957.5 ton 8.7m 9.0 sec
Be Ui (580 ) (5.81 cm) (0.73 sec)
N 5.3m 5.5m 12.9 sec
v (35.22 mm) (3.64 cm) (1.05 sec)

. 7.2m 7.6m | 11.0sec

by (48.0 mm) (6.07cm) | (0.9sec)
N . o , 8.0m 9.4 sec
Evs>7 21°3118" (5.31 cm) (0,77 sec)
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ZZT
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