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Summary

The deck wetness and the impulsive water pressures induced by shipping water on the

deck are serious problems of a ship operating in rough seas.

For these problems, model

experiments were conducted in extreme head seas in a towing tank.
In this study, relations between the probability of deck wetness and the following matters

are discussed :
1. significant wave height
2. mean wave period
3. ship speed
4. significant values of ship motions
5. relative bow motion.

Relations between the peak values of impulsive pressures, relative bow motion and impact

velocity of shipping water are also discussed.

Moreover, the prediction of the probability of deck wetness was made, applying the em-
pirical expression of the dynamic swell-up proposed by R. TasakiV, and compared with the

experimental results.
discussed in detail.
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P06 T TCIEALTERY, HAEMNERIES
B3 EDHAEE) T { &% Deck Wetnesspifg = » T
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B &, MHWERMD f—hs—hg DK E XTI TRAEMNE
BCET 2 L eind, ZORADHENER f—hs—hy
BEF O TRERTWAY, 200 Xk
BELCEBERENREE L TW3 & LILEKRE S, 7tk o
CTD hg WTHERZER b DFHEAWE 0. % F T
MR ORI, ho=ke(02L/g)V2h X b Rd>I-FHE
FHEAL TV 5,
O BB & o T B h— (f=hs—hy) DIERR
‘?‘O

W =h—(f—hs—hg) =h-+hs+hg—f
& Fig. 15 0 X 5 RFRE Lo 7o kBE (BIREES L v
ST T B) ELT, COPREERS b wiEXT
LEIPOIANET LB RET LEHEKED KX
SRFENTL D, FR LI X 5KB%E TEERI X T
EEEE Ve LEBKEOY — 7{E Pr F ORI

RJ%%VJ:ZS

DEFREED Bo Ve ¥EHETIRIZLDL LT V2=
290" L1,
. Pr=2.80gh' (6)

27l R BIR B E
EERT Ho CORMNKF O AL LIERTHS
DIHEEBREDRERC /> b, EERCIHES
TR X 5ERECHMED EFEEN I - T B0 b, &
hEZEETIYE, HDIBEOKREZIDOENE TIREHEN
TRETH D Tobzlf =10cm 04, HHETE
I 5EEX 140cm/sec THEEFIL (6) 55X v 28cm
Aq L7eB B, Zhic 30cm/sec Dfftk EFEE A >
5L 41.3cmAq 7%, R A/=5cm CiL 14cm
Ag 8 23.8cm Aq Wit B,

L Lieht, BMEOLAEBERRKTIRMNTHS
O, ETCHRELLUEDOREASFERCHELT
Who HROLDOERTIIABMIELCEH IR EE
z2bh, THOLZEEEDOTREYF2 TW5 EBbh
B, HERE.Sh Toi WK TBIA LR E, 5%

el A, EAEY (P FoV.) piim

FHieX o TBBRIC28 XD bAELIEC S &
By, KENHRETS LELDRBo WEITHNS X
5 IS EDERTORAENREEH

/s 40 TH T
ha f :Freeboard at k. P (86em) 5.3 EREELERPIRFRAKED
hs - h “Relative Bow Motion REZ

wave
Height

R,

\

h

Bow Motion

Fig. 15 Relative Bow Motion (%) and Wave Height above Deck (k')

hs: Static swell-up
_ ha Dynamic swell-up
H'* Wave Height above Deck
( h+ hs + hd-f )

BIam % & MR EEE Ve L&
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FED\W»C#ET L CHa D, Fig. 16 1@
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WHDENKEWD, LOFHEIIES

%ﬁ(ﬂ/%m%ﬁ®%fxéznw,

200 Ty pe ,B .G 200 Ty pe A
] / i , EIE 40, FIR3EHIED, Chb
A / 1 e 4 DB SR 1319 T OABE FERT
ioof e 100k — BORME L+ — X —HIe—FK LT
. L A _;/:1 D, &I TIRE 3 AR OENHH
i Sy gl /28 CEIESLGC LIZAKEL, T
of SBlr /| oL 0 [ S T REommSERy X RHLTY
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TS TR *F A £t EBHCHSAROBAL
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Fig. 16 Relations between Impact Pressure P; and Impact

Velocity V,,
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HoHH, Fig. 14 »6bh b X5 CHiREES ¥ 35
K0 ImDF~ X —T, ZOFINLLAKNEAETT
% EEEI L dm/sec &7, HHEETOEE THEZE
HEOF— X —HHBETES, LiL, HHCI/NTIX
BDAENBRE ETEE b TEDY, FEEOCRER
ELRVERWZRVCOTSEOBRNBULETHA 5,
DRI OFR LEREOSE L ET s &, BE
FEAFRBUIR 60%, ¥ 1B bh - EBEDRAEIHE
DEEDH 0% Tik-E - T3, ZhiY, FREZEIZ
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505 RED X 5 BB KR EERT 50T
{, B¥LRATKEAREL T B &, BIVERE
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6 HREEAEORY OB

ERERAREY, DhLigk oM S EB N EE
TEDENCLD, KEL2ORGETES, 22T
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BOEH®E253DELTHEWDET AR ED, &
Bl DL TE b h i FRERERH OB IHRL DT
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6.1 FEIREBIER

HEOBHSEBI, S ED 225\ b % BRI
~HEBTHEREEH O L 0T, Wagner FUEHE L ifi3
hbo Wagner DRI X AR AEREY 5 2

Pr=0V, 21+ (wcot §/2)°] (7)

Vo BREE B ERAE
CEWTERAETH S Pr BIU Ve AV, RRES

B C=Py[20Vat 3 LOWRAE B % WHT RS

Table 3 DX 5Wixb, 2DB & Vu L Wagner
HHO L TVDEM %,
Ex4aeA)—%, EARBCELETRRLLD
o Fig. 17 TH 5, Wagner B X 5 & B HAKkD
LERIE, EROX ORI EVEOBENEFLCP B
nEich, REWEYLSETERCS DB, BV
DFHEE, EROX S WCERMER & Ui ER &/
25, RV EVBEO—FHELR I\, Wagner B

Table 3 Examples of Wagner Type Impulsive

Pressures
No. P (cmAg) | Va (cm/sec)| C=P /%P\’n2 Bldeg)
13- 1| 132.8 76.1 44,9 13.3
8- 3] 112.1 76.8 37.2 14.6
5- 2 81.2 61.8 41.6 13.8
11- 7 54.7 90.8 12.9 2L 4
11-16 39.1 7h4.1 13.9 23.6

RERCR I RIBEOEE

100¢
— Exp.
cmAg Wogner Model
50F
0]

fe——— /100 sec ————>}
1 1 H

Fig. 17 Comparison of Calculated and Rocorded
Pressure Time Histories (Wagner Type)
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Fig. 18 Mitsuyasu’s Model

BYERKECETT50x L, FIRERBIKLET
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6.2 HEEBEUKK
EESEACET 53 ORHEEREICGE WL 05,
CRIIKEABERAARESBCRER TS :E1bh
%o HiER O OMEEEKEOWBRE AR (1), (i)
DN L FECKE O =T A WRLEV R B ROBIGR
AEAWCEN TS (Fig 182#),

P—Py=AeFitsinot (8)

T
A=0KUyo,(1—a?)! (9)
By=(rP,JoKD) 2 (10)
01= ( Polo KD) V1 (1—a?) 12 (1)

2 _ TPOS1K0>/<7P0>_ B,?
‘”‘<2Ds oED)“srip: 12

FEHOBRFOY— 278 Pr X0 ZTORH { KRKT
HExbhb,

Py=Ae~Piising t, (13)

ty=(1/s)tan"1(0,/B1) (14)
EREENSORD bR Pr, BEREE U, BEH
01, WER B AW, BRI T A— % o, K3
DEXK, ZEBOEX D% HEL kER% Table 4
ThTte Tibd “INPUT” REENLE LIIE,
“OUTPUT” HEREYAVWTEE LLETHE, b
Fig. 19 o bDEYHWI(8)RIC X 5 BEIRE
iR (Bf) OFWE (ER)~0H T dRIAE R L
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Table 4 Examples of Calculations
(Mitsuyasu’s Model)

INPUT OUTPUT
No. P Uo N 2x 8 . K D
(cmaq) | (em/sec)| (Hz) ! (em) | (em)
12~ 2] 109.1{ 80.0 |960.0} 605.61 0.100 | 0.26 | 0.15
12- 1| 108.8| 68.8 |838.8| 736.3§ 0.138 [0.26 | 0.14
=171 97.1f 76.4 |649.6| 379.54 0.093 | 0.35{ 0.2k
11-13]| 63.3| 67.6 }284.7f 249.4§ 0.138 {0.62 {0.68
16- 3| 54.5) 74.0 |741.3} 317.2] 0.068 [0.17 | 0.37
6~ 4f s51.41 68.7 {212.5{ 231.3) 0.171 |0.6G |1.08
n2-12] 50.1f  66.0 |294.9] 299.1} 0.159 |0.50{0.79
5- 51 47.9] 115.5 [454.7| 309.4} 0.208 {0.17 {1.00
6-13{ 36.5| 89.4 |#09.2| 307.7] 0.119 {0.18 {1.11
100~

VS F———-——ﬂ/lO()sec———————~—1
| L

-50—

Fig. 19 Comparison of Calculated and Recorded
Pressure Time Histories (Type A)
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