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'RESEARCH ON WAVE LOADS IN SEAWAY
(Wave bending moment and hydrodynamic pressure)
Abstract

From March 1966 to April 1969, systematic calculations of wave loads
were taken up at the 90th Research Committee of Shipbuilding of Japan.

The purpose of this research is to obtain the statistical values of
wave loads, which are considered as standards to examine the longitudinal
and transverse strength of a shiphull construction, predicting with the
short term and long term distribution of the wave bending moment and

hydrodynamic pressure.
Method of Calculation

1) The responce amplitude of wave load in regular wave can be calculated
‘ theoretically by linear strip method (l). The calculated responce
amplitudes are considered to be sufficiently valid at least for

practical purposes.

2) The standard deviation of wave load in short term was evaluated by
I.5.8.C. spectrum of wave load, based on the linear superposition
method (4).

3) The long term probability of exceedance for given value of wave load
was calculated by using the standard deviation of wave load in short
term and statistic properties of waves on North Atlantic ocean (6)
assuming that Rayliegh law may be.applicable for short term distribution'
of wave load.

Series 60 models were selected as origindl ship forms. In order to
investigate the variation of wave loads with block coefficient and length/
‘breadth ratio, the calculation were made for 14 ship forms, listed in
table 3-1.

Conclusion -

1) Wave bending moment:
According to the results of long term prediction, the following
conclusion were obtained on the effective wave height (predicting with

the exceeding probability of 1078 in North Atlantic ocean).

a) The 90 meters class cargo ship gives the extremely large effective
wave height, On the other hand, the 200 meters class tanker shows
a little tendency to increase the effective wave height. The effective
wave height of giant tanker holds approximately 10 meters

independent on her lenght.



2)

b)

c)

The effective wave height for the geometrically similar cargo ships
shorter than 200 meters tend to increase of ship speed at the range
of Froude number Fr.> 0,10, for the geometrically similar tanker

longer than 150 meters tend to decrease with increase of ship speed

at the range of Froude number Fr. < 0.20 .

The effective wave height tends to increase with increase of the

block coefficient and length/breadth ratio, except extremely large Cp,

Hydrodynamic pressure:

a)

The probability of exceedance for given value of non-dimensional
hydrodynamic pressure is largest at the water line and smallest at
the bottom. N

This probability tends to increase with decrease iﬁ ship length and

with increase of ship speed.
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(224)OMBE( - | 5,) ORE TR, : .
17 P], OEMAL x= 5T 0THY AROR TR x=~ L, THP SHOTHLOTE, ¢,OEH0

2’ U2 . ) . )
D&% Bo '

Z b Heave
8 Pijtch
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B e — A\ OIS L, WORSZ b v, BOHE . RS- T 55 EE L bR DBE OUEH
M- AV ORMEERT L30T, ERHBER TH2 I 2 0QM OBEHEITE— 2> OSH O
RS T Bo COWRRE T T— 22 } OEMAHELHES BIC kDT, SHOBEMIC L b BB L Tin s
ROBE L& 7.

RE

1) Bl (wave elevation)bB UCHEOHNE. (T CHERMHTE—AY OB )EH v 2574 -
(gaussian Law)%T 5,

2) W (wave Height) @ L BRBRHEBTE— 2>+ OB (IGEBH )XV A V-4 (Rayleigh
law)tT %,

L #io TRERBTT— 22 VOGN ERT A5 4— 2L LT, EREZR (520 E, HHE) BN

bha,

2R

FHERYT . BBEEBH, TROINLFHERT 2 HOPHETHECH LT—E0HB ¢, —EOHBEV T
AT LT ARSI IR + 5 R MET = — 2> P OMRERIZ, St Denis,Pisrson™ #gL
EREEEEETRVWTHEXNZ P EREREBE S LR bh b,

RABTHRAUBATOEZERLRE LR () _

RERTAASE CRABICHL THICHA 0 OSs £ L 258 (Fig.2.3 )

[LR(o)]z='_/;oo[ f(w)]2 [‘M(a),ﬂ)]z do e (2.2 6)
|mRTALLT
CoR gy Y= CoRegy/ PREBH Y= /T US () /0 (i e e (227)

ChEBEERCERZETEEET L
[m]z*—‘-dwf[f(w)/jsz- [M(u),ﬁ >jz e e (2.2 7))

22T (S ¢y VREERTHRABEOR A2 b THLH,

[.5.5.C.Spectra - 011H o (0/0, Y exp (~044(0/0 )]
Neumann Specira .-----.--------o.swfw;‘ (w/wv)'eexp[—1.77(w/mv)'2j (228)
Roll-Fischer Spectra - 0.2 DHzco;1 (w/a)v)-bexj) [—-1.27(a)/wv)'2]

27 M, 0y=M(y, )/ PELBR,
FHBTRABE CORERE (Ry)

HHETHAEE THEOPEETHABICTS L URrE o8B 2 2854 (Fig. 2.4 )

T (s ]
[SR(¢)]2=_[7T/(; [f(w’x)jz' [Rl(w,gﬁ) Ydw e (22 9)

_0 =




22T fr,, 4y) CEEETAIBE TOR X2 b TRAME OF = A v — 2 W OFHRITH ML b
+7/y OWEAW cos’ HAT HERELZSOT,

r Y= (f ¢y I cos® 7z
(o (e 1S 7 J (230)
=0 txl> "7,
LT (2291
2 2 Ty o0 2 2 2
[SRCSI})J = /TZ'/; fo (f(w)] [M(w"/})] cos xdwdx ......... (2‘51 )

E|RTALL T
[mj2= (SR(@/P?L’BH]L' 2/,, /:,m[f(w)/H]2 [M(w’x)lzcoszx dodx (232)
EWTE TR NG T T OB IR 2} BN ATHRHE T ORBRAEL A TRRO L 9 IR DL 5,
( Ry Y'=% {400 Ry, Y+ 300 R0 Y+ 20 ( Ry )*} |
(R Y =14 {1.5(m> )+ 5.0[{1“?603 Y+ 1.553[L7e'('g® Y+ 1.0({1’3?;03 Y’}
t Rt V¥ =134 {10 (LR ¥+ 15 (R ™ 4.0 [L—R(é—03 P+ 15 (L Rofy ¥+ 10 [LR(—1'20332}
[s—Rzo_d’) J2=V?{{1.D[LR(503 ¥+ 15({}@‘5«5 3% 4.0 [LR(st) P+ 1.5[51?2‘03]% 10 [L%J’}
[sR—(mf)Jz”% {1 O[LR(6®)]2+ 15 (LR ofy 1+ 40 [L_ﬁ(_m—d)]z*' 1, 5*[;L7e(1_5033’+ 10 (;Riygy )’}
CRarsm ) =% {10 ([ Rggy I+ 15( Rppy )+ 50 Ripgpy)™ 15 Rqady '}

C Ry = %6 {20 (TR 1+ 300 Reppgy)* 40 ([Rg)'} -

N

ceevieenen (2.33)

23 RBMTH

BREBTE— 2 Y} ORBIASE . BOARY b, ROSE. BEXSELT HHLORAMBTE— 2~
OHEH IO & Thd, &2 TE1EORAEPFNICEER T2 BRERTE - 2> b OMBELRD 3,
B

2.20Cik~Fe L5 I, BFRMET T—2 >~ b OIS (IBEMBE) 7 VA ) = ToH 5 ERETNE. THEEY
T, BHEEBH, TEbINZPHERT THARET T — A~ b OIREM, 55 EM: +12 5HE q &

@ (2D =1 —fo‘”:k%g cexp [~ i),
= exp. [_M:xzz/szJ R N G AT D)

TERbHLIND,

-1 0~



BERREE £ — 2> b OB OEUTEAE M, BN 258 L T M M SE0 558 U T o B8 T 6 2 b5
QW CBEMET = -2~ ORBREE RORMRAME P p eI TI X TO ROV THA LTRO LN
5o '

| N ]
QUMY =/, exp(~M,/ 2R) - Pipyd R e (235 )
2N T BB SICHRI ACH 8 BT &
Q (M) =3 exp (~M/ 280 -, e ( 2.3 57)

L% Bo

BRRE ORI R, ORSRATE P,0. THEBHT . AREEH TE O 15T R ORNRIHS
Pé LIICKTT pRROSEE @Eﬂi%iﬁﬁ%%’ EBLRB LN B,

FHHR ORMRARE P kR0 2BH LT, Rol1%), Walden®) oitkmit, Wi oiATiTo
EAMRAR 2D 2,

FHERER DT AREGH, PHERBT . 2WEEACHIT(H, T;)TRF, co(H; , T; ) T&b
SN BHERIES, j ORMBHME £ Py £ Lo C OBEREC 50F BURRET =~ 4> b OFBFEEE Ry & F
5o

RRAFRAUBETORBATH
RRETHABE TRABICH L TE ICH? 6 OB ¢ & 2HE ORBISH L.

LQ(]\IM:O ) =€ exp. [ —I@J/ZEL&o)]z j 'Pé ‘

R L T '
— . . . I g , i
LQUI> % 1 6) =32 exp. (-M2 (H/L)’-[%ij ) Py e (2387
HRERRUBETCORES SR

DR LA T T 0 FATHATHIR IO L TR b2 ¢ 03%1“% L 2e biﬁﬁlﬁ%ﬁ s
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FRTEAL LT
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SR TEAR N T Tl OFIREATH S LT 23 ¢ Ot % & BTER 4 D EIREE, BEICERRCSL WL
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R i Pl = 1/N,
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sQ (HRM) = exp (=0 /20 sRe V)P - Bf } (238)
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CEBH TR 20 LB A MAIERR. BEARIBEEOCEN, T2 Db 5d BREANMEE TCTOREELR T A
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BT AL RSN ASIROMEL L Ser ies 6OIEIE & HABI LARR, ZWETE Series 60 B
BEBRE ELL/B, Cp +RRMICE(ILRTable. 3~ 1 ORF1 4REIC O TEIEREEH % %0 %
s, BEE QWA bulbous bow %% o7 OB N, KEE TILEMINCDNT s normal bow & L
TRHEETR 2TV S,

1480 off set%Table 32, 33KKRT,

EBAH

BETRBAHR % 22, ERMARRHO 2L 21 0 0B ORMER LRt LAtR, Fig.31 208N 5k
S K/LCa/L, Lt/ DN TTable 3.4 OFHERB%,

—F. series60 BEEETable 351CFT /Ly da/Ly 4570 1 /L, 1f /L D% LD, L7z
MoTEvenkeel %ZHEETNITTable34~351% D ARt R BB R T — A > TR H OB
BfE (ARERAT. B ER. B, RERERORETR 2bY ORREE— 2~ M F ) & L CRRfRrhR H#3 Kk
Fe— A M RUTOR I bROOLNEL,

xg/ L+ 15/L

ST EENER Wy Ay L+ 1a/L (21)
W, W

WAtk ER (W, a_/W=1 - f/W B N G- D)

W, W, 4.1 441
Mean L.C.G.=—f—lf +¥'-i . Mean L.C.B.= ff + a’a (33)

WL WL WL WL

. Mgy, 1

Rtk B K T — 2 b T Mg, L= ) {Mean L.C.G~Mean L.C.B}- (34)

zzT, MswaiE%mrhﬁe—f v ERT,
WEEROEUE DY ORIt~ A M TR, BER. RFHEBOREPR 2L OEEE— A If,
Iz Xb

I/WL2= If/WL2+ Ia/WLr (x(}/L>2 NG D)
If/WL2= ( Wf,ﬁ,)( lf/L>2 + < if/WLz) =(1+a f)(Wf/W>( lf/lj ............... (36)
Ia/WLF, (I’Va/uf> (la/L§+ (iaﬁ/f\f( Tte )<Wa/VV><la/L>2 v (37)
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Table 31 Ship Form
Ty pe Cargo ship Tanker
L/B 600 72700 ( 800 500 6.00 700
0.55 055 0.55 - | o7s ~
Cy 0.65 0.65 065 0.80 0.80 0.80
0.75 0.75 0.75 - 0.85 —
Table 34
Type Cargo ship Tanker
Longitudinal radius K/L 0.240 0.230
After body C.G. from midship la/L —-0.210 —-0180
Forebody C.G. from midship If /L 0.210 0220
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Table 32

Cargo ship offset

Cb 055090 0.650 0.750
Cm 0.970 0.982 0.290
U A I B I R A I
Station 0 0 0 0 0 0 0 0 0
B 0.000 c.ooo 0.000 0000 0.000 0.000 3.000 0.000 0000
A 0038 0072 0002 0.042 0072 0.002 0.058 0072 0002
A.P 0075 8101 0.005 0084 0101 0.005 0115 0.101 0006
Y% 0280 » 1.000 0.092 0.331 1000 0121 0427 1000 0172
1 0.480 1.000 0210 0.571 1.000 0.303 04640 1000 0.391
1% 0670 1000 0.355 0.755 1000 0.492 0.817 1000 0.594
2 0.815 1000 0.510 0875 1000 0662 0.921 1000 0.7 64
Vs 0905 1000 0.6 60 0949 1000 0797 0.975 1.0‘00 0.880
3 0.965 1000 0.7¢90 0984 1.000 0.898 0.99% 1.000 0953
3% 0.985 1000 0.88¢9 0998 1000 0.958 1.000 1000 0987
4 1000 1000 0.955 1000 1000 0987 1000 1000 0.998
4% 1.000° 1000 | 1000 1.000 1000 0.998 1000 1000 1000
5 1000 1000 1000 1.060 1.000 1.000 , 1000 1000 1000
5Y% 0.980 1000 0.960 1000 1000 |- 0.999 1000 1000 1000
) 0.935 1000 3.88¢ 0997 1.000 0.987 1000 1000 1000
6% 0.852 1000 0.791 0978 1000 0.951 1000 1000 1000
7 0.735 1000 0678 0.930 1000 0879 1000 1000 0.995
7V 0.601 1000 0.540 0.842 1000 0765 0990 10040 0.9 68
8 0.4 81 1000 0.415 0694 1000 0.609 0943 1000 0.887
8Yz 0355 1000 0290 0.508 1000 0.432 0824 1000 0.754
4 0217 10040 0175 0.308 1000 0.2 61 0.608 1000 0.534
9%% 0.090 1000 0080 0130 1000 0115 0.304 1000 0.2 61
F.P -0.00¢0 0.000 0.000 0000 0.000 0.000 0.000 0.000 Q.000




Table 33 Tanker offset
Cy 0.750 0.800 0.850
Cm 0.990 0.992 0.99 6
Square Bi/ di/ Si/, Bi/ di/ Si/ Bi/ di/ Si/
Station B do So B, . do S B, d’o S
B g.0oo 0.000 0000 0000 0.000 0.000 0.000 0.000 0.000
A 0.0 58 0072 0002 0.080 0072 0.004 0.0 69 0072 0.005
A.P. 0115 0.101 0006 0160 0101 0.010 0137 0.1 01 0.013
Y 0427 1000 0172 0503 1000 | 0212 0468 1000 0.232
1 0.660 1.0[50 0.3;91 0.712 1,000 0449 0773 1000 0.543
1% 0817 1000 0.594 0.8 51 1000 | 0.64°9 0923 1.00‘0 0784
2 0.921 1000 0.760 0.9 41 1000 0.806 0992 1000 0928
2% 0975 1000 3880 0988 1000 0915 1000 1000 0989
3 0.9964 1.000 0.953 1000 1000 | 0.974 1000 1000 1000
323 1000 1000 0987 1008 1.0QD 0995 1000 1000 1000
4 1000 1000 0998 1000 1.000 0.999 1000 1000 1000
4% 1.000 1000 1000 1000 1000 1000 1000 1.000 1000
5 1000 1000 ‘1‘000 1000 1.000 1000 1.000 1000 1000
5% 1000 1.000 1000 1000 1000 1.000 1.000 1.000 1000
6 1000 1000 1000 1000 1000 1000 1000 1000 1000
8% 1000 1000 1000 1000 1000 1.000 1000 1000 1000
7 1000 1000 0995 1000 1000 1000 1000 1000 1.000
7% 0.990 1000 0.969 1.IDDD 1000.y 0997 1000 1000 1000
8 0.943% 1000 0887 0999 1000 0975 1000 1000 1000
8% 0.824 1.000 0.754 0964 1000 0.901 1.000 1000 0.997
9 0.6408 1000 0.533 0.830 1000 | 0.746 0.958 1000 0929
ol 0304 1000 0.2 61 0522 1000 0458 0712 1000 0.675
F.P. 0.000 0000 0000 0.000 _0.0UU 0.000 0.000 6000 0000
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- "Table 310

Ship form Ship Ship Ship Visual wave
Type length speed course period
L/B Ch L (m) Fr. § (deg) T (sec.)
s 60 | 055
60 | 065 50 0 0° 4
60 075 75 0.05 6
Cargo 70 | 055 100 0.10 8
70 | 065 125 015 10
shird 50 |a7s 150 0.2 0 12
80 | 055 175 0.25 14
80 | 065 200 0.30 16
8.0 | 075 18
50 080 150 0
60 075 200 0.05
Tanker 6.0 0.80 250 0.1 0
60 | 085 300 015
70 | 080 400 0.20
Table 311
Ship from| Ship Ship Ship
Type length speed course
L/B Ch L (m Fr. 6 (deg.)
60 | 055
6.0 0.65 50 0 0°
6.0 0.75 75 0.05
Cargo 720 |o0s5s 100 0.10
_ 70 | 065 125 015
shivd 20 |o7s 150 020
8.0 | 055 175 025 '
80 |065 200 0.30
80 | 075 '
50 | 080 150 0
60 | 075 200 0.05
Tanker 4.0 ‘0.80 250 0.10
' 60 | 085 300 0.15
70 | 080 400 0.20
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3.4.2 HEAGAOHE

Table 3—13WRT X OABE (77— M), R, THEEL, B OEELIC oW THEEARAE
T 20} 5 Wathehsk B EHE R 1 & — 2~  OF#FERE sR &RD, chd 328 TR BREEEFBAIEE
TOR R R ARSI e — A b ORERE R, LihET .

Fig.5.49~3 410 A WHRMEOEEIEC 7 0 6 5K DN TOMRBHE TS, Fig.3 4.9 LEER
THEIEE COMlTE — £ > OERFE OMKTE (Ry= LR,/ PZLBH ¥ L CERETHAIBE Tot T —
A b O R ORI SRy= sR,/PELBH #8188 ¢ %95 4 — 2 L LPHRAYMT OBKELGRT. Fig .
341 0 Ry, SR, #PHBERMT 235 A— 2 LLMRLOBKE LTRT, Fig.-3411~34124
HERRE O BIREIT 6 0 8 0L DWW IO ERR TS5,

L EOREERENLROZ EDP L B,

1) BERERSABE ol e — A v F OFRBEOMKATHE LR, GRETRAEE CofFE— 2> } OF

B8RS D EERTEME SR & S ICEEAH ( ¢=0"), BE (¢=180 ) TRENELRT,

2) EESHE. BE & kU Zh GIGENREE T LR OEAK R ¢\ B+ L U ChIGEWKIETIE sR,OfE 055

FREn,

3) fiFe— 2 ) OBBEEIRA L % 5 PHRBBLEHETRIEE C 20 B FBETH 0TS 5, T2
bbb, L=150mORYAE TERRESEKRL 22 0, BRETHEEE CHH. SHRETHIEE

THIHTHY., L=250m OWMNHE TRERETHASETH 1 15, SERTHAGETH 0.58

C BB. CRbEETEAE S T BT T — Ay b OEBEA AL £ EA (L= 1 5 0 mONAG

BT b=2 5 0 mOWERHRETION 35) ICH~NTEF 31,

Table 312
Type Cargo ship Tanker
Froude number Fr. 0010 020 030 010 015 020
Wave length o 0.4 0.5 - 06 0.7 0.8 0.9 0.95
| 1/9, £00 105 110 115 12 13 14
15 16 17 1.8 19 20
Heading angle ¢ (deg.) 0° 30° 60° 90° 120° 150° 180°
Table 313
Type Cargo shib Tanker
Froude number Fr 010 020 030 |010 015 020
Ship length L (m) 50 75 100 125 100 200 250 300 400
| 150 175 200
Visual wave period T (sec.) 4 6 8 10 12 14 16 18
Ship course angle 9 (deg.) 0° z0° 40° o¢° 120> 150" 180C°




.Table 314

T Type Cargo ship Tanker
Froude number Fr. 010 020 030 .10 015 020
Ship length L (m) 50 75 100 125 150 200 250 300

150 175 200 400
Ship course angle o (deg.)| 0° 30° 40° 90° 120° 150° 180
Table 315

1\_@“(@=1 0®)All headings in the short crested irregular waves

A_;ﬁk(Q=1D"7)In the long crested irregular head waves
Type Cargo ship Type Tanker
:
Lo Fr.. 010 020 030 Lo Fr. 0010 015 020
50 1043 0917 088%$6 150 0.945 0920 0902
75 1074 0925 0922 200 0.96\1 0940 0908
100 ‘1.116 0.892 0964 250 0.97¢6 0975 0921
125 1101 0.971 0984 300 0‘97.8 0955 0925
150 1060 0953 0913 400 0980 0961 0920
175 1053 0921 0933
200 1149 0900 0905
Table 316
Ty pe Cargo ship & Tanker
Froude number Fr. 010 015
Wave length 0.4 0.5 0.6 0.7 0.8 - 0.9 0.95
L 10 105 110 115 12 13 14
15 16 .1.7 18 19 2.0
Heading angle ¢ (deg)| 0° 30° ¢0° 90° 120° 150° 180°
Table 317
Type Tanker
Froude number Fr. 015
Ship length L (m) 200 300 400
Visual wave period T (sec.) 4 é 8 10 12 14 16 18
Ship course angle f (deg.) 0 30 60 $0 120 150 180




Table 318

r Ty pe Tanker
Froude munber P 015
Ship length L (m) 200 300 400
Ship course angl 6 (deg.) 0 30 60 90 120 150 180
Table 5.19‘
TR(Q=10"") All Headings in the short crested
irregular waves
F*(Q=10") Long crested irregular head waves,
Ship length #.3ss #.5ss #%7ss
200m 0.925 106
300 0.9 34 1.06
400 0.9 32 107
(F.=015)
WE(Q=10") All Headings in the short crested
irregular. waves
WK (Q=10"7) Long cresed irregular head waves
Ship length #.35ss #4.5ss . Tss
200m 0.952 0.940 0909
300 0.987 0955 0.900
400 0,986 0.9 61 0.925
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R BB AR T - 2+ ORKASH 13RO 3 3 8 TR A BRATE ARG EIC 20 2 Atk -ho 5B
#iE— A b ORI & st LTEOBME R 5, _

Fig.5.41 3 X50IE OEBIEC 7 0 6 5 OREHEBEERS T2 — 42 \ ORI L REHEDT

‘ HABE > ICERETAIEE TROBRICHL T8 £ & 2HEB 2 0~ 36 0° OB —RICHHL THoEE
47 All Headings ODBECONTHBLALDTHL,

Fig.341 A3 REREEFHAEE CRBER 0 =107 THrHITE— A P OREE L L THICH
S+ ZBEMEERE SRETHABEO All Headings TREWEMNQ=10" TsrriFz— A} OR
B LU S TR EEB 7V — M E ST A- 2 L LTIRROBKE L TRLEE L LT 5,
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Effect of ship form on hydrodynamic Pressure
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Effect of ship form on hydrodynamic Pressure
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Hydrodynamic Pressure at different sections
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Hydrodynamic Pressure at differe,nt sections
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Hydrodynamic Pressure

at different sections
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Hydrodynamic Pr_essure at different sections
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"Hydrodynamic Pressure at different gection
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Varition of hydrodynamic pressure with time
IL/B=460, C,=080

Cargo L/B=70, C,=0465 Tanker
Midship section Midship section
LA =1.0, Fr=0 VLA =1.0, Fr=0.1

t=T/4

VLA =1.0, Fr=0.2

i
i
!
'
]
1
:

-
ECE P L Scale for J & Jcos(wet +v)
. : 70 l 20

t=3T/4
0
- J = IPyl/pgho
il Jcos(wet +v)
Fig, 4—19 @@ b ()
Fig.4—20 @ Mm
—-107— '



Variation of hydrodynamic pressure with time
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Variation of hydrodynamic pressure with time
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Standard deviations of hydrodynamic pressure

( in long crested irregular waves

Fig. 4—31 @ b0 k)
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Standard deviations of hydrodynamic pressure
( in long crested irregular waves )
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Standard deviations of hydrodynamic pressure
( in long crested irregular waves )
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Long-term distributions of hydrodynamic pressure
( in the North Atlantie )
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Long — term distributions of hydrodynamic Pressure
( in the North Atlantic )
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Standard deviations of hydrodynamic Pressure
( in long crested irregular wares )
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Standard deviations™of hydrbdynamic Pressure
( in long crested irregular waves )
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Standard deviations of hydrodynamid Pressure.
( in long crested irregular waves )
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long — term distributions of hydrodynamic Pressure
{ in the North Atlantic )
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Long — term distributions of hydrodynamic Pressure

( in the North Atlantic )
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Table D—3
CARGO SHIP STRESS CONCENTRATION FACTOR a = 1.0
TYPE L(m) Bo S Bo s a b
50 0 1115 0.266 9 4.4 0.6 8 11145
75 0 277 0.338 224 0.80 277
100 0 112 0430 839 080 112
C7065 125 0 5.89| 0545 4.00 0.85 585
150 0 336 0650 2.0 8 095 336
175 0 206 | 0735 118 1.01 2.0 6
200 5 131 0800 0.7 1 105 131
C6055 3835 121 141 142 383
7055 150 0 420 0980 155 174 4.2 0
08055 456 1| 0825 168 2.0 8 4.56
C4065 206 0.800 189 0.77 206
07065 150 0 336 | 0651 2.08 0.96 334
08065 365 | 0543 2.2°6 113 3265
06075 269 D284 2.38 0.4 6 269
07075 150 0 2951 2230 2.61 0.57 2.95
C8075 320] 0192 2.8 4 0.66 320
Table D=— 4 .
CARGO SHIP STRESS CONCENTRAT ION FACTCR a = 4,0
TYPE L(m) Bo S Ao S a b
50 0 797 0.270 6 4.6 0.86 797
75 0 200 0.340 153 0.92 20.0
100 0 795 0430 555 101 7.95
C7065 125 0 449 0550 2.57 114 419
150 0 240 0655 130 130 2,40
175 0 148 0.745 0.71 145 148
200 0 0.94 0.8620 0.4 2 154 0.94
cC6055 269 1200 0.7 2 2.2 6 269
c7055 150 0 2.94 0.970 080 2.7 8 2.94
c8055 319 0.895 095 2,68 219
C 6065 220 0.805 118 0.97 220
cC70665 150 0 240 0.655 130 129 240
C 80665 260 0.54 6 141 155 2.6 0
C6075 168 D286 144 0.58 168
c7075 150 0 .83 0.232 158 0.6 8 183
C8075 198 0.194 1.71 0.82 178

Table D —3, 4/ XZ=¢6m KXHTAHMETHAH, a, b F2ZCHEERICKRE DEHTD 5,
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Table D—5

TANKER  STRESS CONCENTRATION FACTOR a = 1.0

TYPE L(m) Bo . S Bo S a b
150 0 201 -0.202 2027 004D 201

T5080 250 0 4.10 -0316 415 0038 410
400 0 104 -0528 106 0037 104
150 0 252 0034 243 103 254

T6075 250 0 5.00 0053 473 108 5.00
400 0 114 0.087 125 111 114
150 0 213 -0.148 21.4 00,32 111

T46080 250 0 435 ~0.232 438 0030 435
400 0 111 ~0.388 111 0019 111
150 0 215 -0327 218 0.042 215

T6085 250 0 44 0 -D.615 4.47 0.0 31 440
400 0 111 ~0.840 115 0.0 41 111
150 0 225 ~0115 22.6 0038 225

T7080 250 0 4.60 ~0.180 463 0036 4.60
400 0 117 -0.302 117 0023 117

Table D— 6

T ANKER STRES S CONCENTRATION FACTOR a = 4,0

TYPE " L(m) " fBo S Ao S a b
150 0 113 -0202 12,45 045 113

T5080 250 0 231 -0315 2.70 0.45 231
400 0 059 | ~0528 075 | 046 0.5 9
150 0 14.2 0034 138 ‘0.96 142

T6075 2590 0 2.80 0053 265 107 2.8 0
400 0 070 0087 0.65 0.96 070
150 0 120 -0.1_48 129 . 058 120

T6080 250 0 245 -0.232 2.75 0.47 245
400 0 063 | ~0.388 0.80 0.56 0.63
150 0 121 -0.327 14.1 043 1 2.1

T6085 259 0 2.47 -0615 310 0.3 3 247
400 0 0.63 ~0860 0.90 036 063
150 a 120 ~-0115 133 0.88 12.0

T7080 250 0 245 | «0180 2.83 074 2.45
4790 0 063 | -0302 0.80 0.73 0.63

Table D=5, 62 2= 50m XA {ETH A%, a, b, FZOECEBRCERETAEHTHS,
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L(m) 150 200 250 300 350 400
Zmin/10% B 428 833 1396 2092 | 2820 | 36484
T5080 1.0.3 26.7 560 |1005 |1580 |2340
T6075 8.1 209 437 785 1235 1850
T6080 86 | 222 465 | 835 | 1310 |1940
T6085 9.1 237 495 893 |[1400 {2009
T7080 7.3 191 398 716 | 1125 | 1685
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