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107 y - 2 —p4 United Nations(EISEE) DHO—HHTHs World

Signiflicant Nort. . . ..
Height frem (13 '(‘z‘{";')" Meteorological Organization (WMO) @ 3 % Com-
AN
;‘”;;ml mission for Maritime Meteorology (CMM) 516
1 y &7i13Mm s/ x
. 5 - 3 3
® 2 DFEEBAAE W LTH 2 & 0EOHE, B, #Es
’
. P N e
Y D& #iTis-» T35, $7- UNESCO (&, HHE,
i Bl {bBgRE) o Intergovernmental Oceano-
- graphic Commission (IOC) 3 K2z 4 % £EHFE
x — ., .
E DOHEFE R 4T 7, Intergovernmental Maritime Con-
= sultative Organization (IMCO) #7722 T
North Pacific =
w /‘f BEESNT B,
4
< N N - —
> k " WEROBIIZ LE WMO o CMM iz & »#Hifan
b
- TR RION, —R D DR OHE SIFH SR T
ety
) M,:”“.uﬂ“ % 33% Famous Extreme Waves Reported
" Reporter l Date Place | Hergnt | Lengtn l*:":“‘" Wind !Penu.“xs
v Cornish 1910 3 m 107 133 . .
i1l Dec Bay ot Biscav] i2 m 310 m 23 ,’:; \n-.:.:f Frupagation
suais : -
s b Larieh uantic w0 1 .
o m 30 M cean
Antarctic 10 12 160 N
12 220 240 i
V(IND SPEED . 14 220 250 !
851K Average Wave Height for Wind Velocity Tho I Bareve
m"s“?”'“ 1933 wrew e 88 kt | encounteree
Ramapo) Mands | 04T
885 4% Frequency of “High” and “Very High” i
Waves in Each Season and in the Year in #553% Examples of Extreme Waves Observed in
# (from-Walden) North Pacific Ocean by Japanese Freighters in
Weather| o High Waves' I "Very High' "High Waves' “Very Hight Winter, 1963
Shlg Waves Waves
7% 10 all Obaervations e to the Observations Ship Date & Location Wand Waves
by that Ship in that Season Time Direc. |Speed |Press |Direc| Period | Height
Winter T 017 % o1 % .63 7 (GMT) dog. kt mb sec m
A Spring 28 0. 00 s ane Kushima- 19¢3, Jan. |{ 33 4N [ 300 a2 987 s00 | 11 3| a2
Summer 0.4 - 1.9 - Maru 12, 0000 EH 9E
Autumn 2.9 0.15 11.8 0 61 (lino Line)
10. 8 0. 32
oAt Okitsu-- 1263, Jan. 33 5N 280 32 952 280 113 15
Sinter b 0.16 % 1605 067 % Maru 20,0000 5155 9E was
i ) B . .
B Shmmer 0.4 0.01 1.5 0.06 (NYK Line) )3-11:.".‘
Autumn |: f - 14.5 - before
Year . 0.17
B 280 | 36 280 | 15 17| 15
~ Winter 5.8 % 0.08 % 237 % PRI Hossos [hes st - s ’
Spring 2.4 0.02 9.6 0.0& {Meiz1 Line) 40 4 N 280 36 920 280 15 17 15
< Summer. 0.4 - 1.3 . o 0900 [léS. 2 E
Autumn 3.1 0.02 12. 4 0.08
Year .9 0.1z -
o 9% 0.12 % 20.0 % 0.49 % .
o g 26 o o0r 102 o 09 # 6% The State of the Sea Observed by the Main
0.4 0.01 . 0. 04 .
vy 24 0.01 9s 0.04 Squadron in the Typhoon Area, Sept, 26, 1935
Year 10.3 .16
:;:“:g' }: i :‘2 w - Time Highest Waves N
e : : :
Summer 00 0.00 0.1 0.03 Name of | (135th Height H hL | Wave Period T H/L
0.6 R 2.4 B hi idi eight Wave lengtl relocity ¢ | Perio (computed)
'\f:;“rm“ 3»: ) ship b ‘;:") {meters) (meters) iyl (second) u
Winter 6.1 % 0.11 % 26.1 % 0.49 %  Hosho 1215 o oo
1 Spring 3» ; 0.07 13, 2 0.30 Mikuma 1250 [} 180 14.3 13.0
T 4.9 0.03 19.0 0.13 Hosho 1400 o |
Year 15 5 0. 21 Hcsho 1420 18 F A P O, .
Winter 505 0.13 % 19.9 % 0 54¢, Haguro 1418 15 About 350 ...l 1/23
5 Spring 2.3 0.00 ;. g g. ?i Mikuma 1445 10 200 14.3 13.3 120
1o, 0.04 X . . s
ix;r:‘l:‘enr e o 162 045 Amagiri us: f: R ~3:o ................... , ~‘1/:;
Year 12.3 .26 Asakaso 150 >, . o:z 3‘od) .......... N B VA T V7
) [ 0.1 17.1 % 0.80 % estimala
. :;:n‘:sr ?A i ” 0. Og * 6.2 * 0. 11 * Nachi 1500 13~14 120 9 9 1/9
K Summer 0.2 - 1o - Teurumi | 1500 >10 About 200 | .......... 1,20
Autumn 16 0.01 6.2 0.02 1522 1e ‘
Year 7.5 0.23 Nake yramany | vee
:;:,1:; oo N o1 : Susaki 1540 20~30 150 DU IPTRT 18 ~ 1,5
M Summer 0.0 - 0.1 - Nachi 1550 13~14 About 120 Abdbout 8 About 9 1,9
Autumn 1.0 - 3.9 -
Year 2.1 -
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MODEL TESTS

ZJQ %@%ﬂbiﬁﬁﬁ:&(’:%§+éhfb‘v%o wHD . MIDSHIP

wE, B, e, BE E AR LIRSS o S
nTwb, EiH, FE A VF, BR A7V,
BT 7Y A, EEH, FA)H, VESETRLEIRX
BHLORBEEH TERIHELTV3DTH 5,
IASOBEMUTERIZELS DF—IHEHLNT ., P
Wahh, BRI BI0LNE, SMEIENDH

«008 f

B EMNBMEIN TS, ZHIZBEANC X 2ERA -

DN LECERT2DDTH B, BAIHD == -

A/L 20.75

COMPUTED VALUES

°
o
4

A/L 21.00

018
] N
012 e
«0Ge > ﬁ/‘

e e s =
|

. Cu . c, -
= 4 pa— : M i T
HEBC OV T IR AL T 1 Ic kB HH: T, ] ' ,
0 @os 4w o3 G20 025 0% [ 605 040 015 020 025 Q)
. -3 - FrSI e e P
LA, HERICTES TEAEC L 5 HEZEHTE FROUDE NUMBER FROUDE  NUMBER
RDERIVBI STV 5,
N z, = E
Bl Lo BHMELEE L OBIGR, ZEH L DR,
N ; . . - AL =125 o AL =175
Bl e OBFRL VAW ASOEEIbEED ‘I
N P =
BRTVB, TNbO—PIZEIR B3~6 4, | 4~ a2 ]
. N - gt
R T, ThbhoBEMESEADKEE, 1961 =
. 008 —
3 21 ° °
4 9 A128eREEdEDIHk 52°30" TeRE20°0" Dk = |
N lb'; Lorrom
RTAHN/20.5mTH S, - s0ot -
Cy Cu
. . a ey =,
= Ofb Pierson-Moskowitz iz & 0 Bl |, o
0 0608 Gl 0i8 G20 G QM 0 008 a1 s 02 @5 0k
FROUDE NUMBER FROUDE  NUMBDER
#52[X Comparison of Computed and Measured Bending
. .
2 7 7% Comparison of Predicted and Moments in Regular Waves
Recorded Bending Moments
. .
Narure ot Carge-Liner Cargo-Uiner Ore-Carrier #8% Review of Full Scale Measurement Carried out
BENDING  MOMENT LUKUGA Fs0% JCRDAENS Fe015 |MIKERAL SERAING Fsd1) .
Letism BewIm|  Lousm Beotm | Lozwm Be1m Since Last Report
Modulus 802 Modulus 753 Modulus 7584
fuli-load  |medium- | tol-toad | batum | rui-loas
cyom o 088 de05 (€278 7
SO0 & [Coroem =08 SBEEWINT Country Ship Reference Summary of Triala
Stll water ; Hogging moment. tm o0 | «raso| 2000 70 000 - .
Sagging moment,tm - - - - 107 500 Belgium M. V. "Jordaens' [12]) (Short term triala, recording appara-
. tus).
Ertective veve meigntm s L120 o o o 0% o Ore carrier "Mineral Seraing” Work in hand -d°®
Tetal bending moment, tm 7m0 98 000 102 000 15 000 836 000 Canada
— (Great Lakes) |Seguewas l22] (Short and long term trials - Auto-
Ertective wave haight, i "._”F nn 208 2408 24 s (N, Atlantic) | Ontario Powes" matic sampling system).
Total bending moment, tm 20 900 90500 | w2500 | 507000 | 822500 ———m e e e -
Naval ships [6).17] ! {Short and lung term triale, counting
MNURRAY - Lioyds 1986 _* . ; apparatus).
Effective wave heght. 1t Hy = 80L e 74 Cy +03) %0 One passenger liner ) | JMairle long term trials, occasionally
| a2l nu o nm 7% e France ! One cargo-liner ) Unpublished )short term ones -
2 Two tankers ) jeounting apparatus
Total bending moment. IR M, = 0.00M7S (C, - 0075 H B _— e e —_— [
w0 | 2700 | j0e000 | vesome | oo Train Ferrics | od ') [Short tesm trials, counting and
Tetal bending moment, tm 70~ #9000 a0 ! <s0000 | 506000 ~H‘:;:;‘;:M:::" s by ¢ recorling apparatus)
i -#5 -5 ' '
Hogging moment, (M $85116C, =01l Be PO 10 ! « 12 cargo-liners | [13]) )
11 about 12,000 t.d. w. ) .
15600 | 138100 | wsz00 | 726000 | 7eco0o Japan i fa -o 0:1 N ) ! f;;:r:‘r:f‘. long term triale, counting
Hegging moment, tm ®eo | 220 w0 | 22000 | 2r5000 P '3 %00 AR ) i {15 ) ?
Segging moment, tm w0 | 48 000 0 000 255000 [ 270200 ' ' NS l v X
s Cargo-liner "Sheatile-Maru" [16] i (Short term trials, recording appara-
NOROENSTRiM - Chalmers 198 | I_},\” | ' | e
Hogging : Eftective wave hoight. m M. = 0% L e I0(C -01) i Super-Tankers n : ls, ¢ i
; o . %  "Tokyo-Maru" (150,000t.d w ) In progress ‘Yicz‘:d::;“;;;:;u;)"““"“5 and
] 782 i 7 757 10.08 0k i and"'Arabia-Maru' (60,500t,d w.) |
L ; ’
Bending mement, tm g+ 000448 YBL ¢ *"%-”"'2 Korway } Three tankers Unpublished | (Long term sampling by recording).
! w00 | amo | o | 28000 | 27600 | 18,000 t.d.w. tanker ) T (Short term trials, manoevre,
) ‘.h )Resulta not | digital recording).
Sapging: Eftective wave height.m  H__ « 005L e 70(C 010 U K 370" cargo ship ) yet publiehed (Short and long rerm trials, counting
l w | 120 . are ) | and digial recording).
e Warships {18] | ship motion.
Bending moment, tm M.y 000307 {BC @ tey -0 —_ i —
| S$.S. "Wolverine State" 2], 019} {Short and long term trials -
! 4rem | W I =0 205000 272500 and "Hoosier State" . recording apparatus).
FULL SCALE EXPERMENTS H i U S A “Moore Mac Scan't Resulta not yet
Total wave bending mement, tm : messwred @ Hy s 0m, TeXiSsee| 72 300 - }) 000 “"California Bear" published
cobulmed in wives Hyy e, Taltsec Great Lakes| "Edward L. R “ i
. Ryerson {2a1] (Short and long term trials -
' 72000 108 500 %7 000 486 000 §32 000 recording apparatue).
- - - smmo | s 0w -
Masimom whipping swess. bg/sqmm | - 20 e ) 29 '
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Comm. 2b-1 Wave Loads, Models and Theory
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Comm. 2b-11 Wave Loads, Full Scale Statistical
I DEBSTERERIC X SEBHFECHNS IR
WF Mo &Ry, MECIIERERO BN, FEBRS
¥, kg, FEIUEETR, BEMoOHEE, Ik &
Uhif £ — 2 ¥ P EOMCKEG6 i LT 5,
PEED RO FHRC & BT T —2 ¥ + OEE L E
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—f 0 B ¥
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HEplmk b,
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T 2b-I,2b-11 #—D¢ T B LIZHHLNIEDOTHS
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Comm. 3a  Stress Distribution in Main Hull

Structure including Superstructure
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¥ Two Beam Theory 2B &35 2 & RL T
%, (BB5E, $£6R&H) T

Comm. 3b Stiffened Panels in 3-Dimensional

Structure
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Comm. 3d Discontinuities and Fracture Mechanics
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" S WITM PLANE STRESS ANALYSIS m———— COWPUIEC STRESS BY METHOD 3
0 |-- N SIDES  ( METHODS & ) ) —400 - geam msory sTREsS
=-S00|— - ""[".;f:g": ;' sioes — §00 j— ] REDUCED EIPERIMENTAL STRESS
- 00l — i witH SMPLE sEaM  THEORY _soo Y CORRECYED EXPERIMENTAL SIRESS
i o REDUCID EIPERIMENTAL STRESS I
a COPRECTED EXPERIMINTAL SIRESS |
) . y .
#$ 33 Longl Stress at Section A 2 45 Longl. Stress at Sec. A Computatien by
10000 : Methed 3 with ¢ =0
MOMENT STANCHION  CONDITION )1
° ; : 2000
0000 /—r EVERY 34D Fiz€D 2 MOMENT STANCHION  CONDITION:
¢ 000 | T 1600 EVERY 1RD FIXED
DECXHOUSE 5
000 - ' 200
¢ . ; x DECKHOUSE
2000F 73 PS | [ I T T 5 w00 r
] R ‘ 0 ' 234 56749 WM g «00 l | Al ] "
SRR < €V 23 45678 80Ing
865 PS - 7-%5' IF 0
| <100 PS . In
EXPERIMENTAL RESULTS
. scs
% EXPERIMENTAL RESULTS Scn
O seu SCHADE § THEORY

—_— a ses

4- TERM APPRCIIMATION
SCHADE'S  THEORY e xa: PSI.
————— ve5.91100 Psi, -—=— S.vric es)
- —_— s aineat0? ps ?_

e
i
|l
|
|
|
|
|
|
ol

2000 4000 PS1

Scale

Oma.

#55K Longl. Stress at Midlength of Deckhouse BE6BR  (EsKEmL)

— 76 —



YR LTS,

Z OEIZIEY 4 7 AEIIZ DOV TAET Hhystere-
sis DT 3K -2 BLEY & THT % Stowell, Bennet
and Pohler mJ7iEn#fifr&EnTH Y, —IFTid Mason
DIV MHLO R ST, B H & R & OBIR
EEBIRARBR TS

etz DWW T AADIIRAE S FMlich 5 Z &
NEERE Vasta Hbi~bih, XSHZERIMOFF
M, SRS R TEREAR E b RET D, @
ARSI R DB AL D E RO ENH A &, itk
RO oEL, REBE OROZIALF-—DRE
X, ThbbRBREOKEXNKELERLFEOZ LR
EafE Ui, 2R B AONEME BRI LOIFE & /T

L7,

Comm. 3¢ Plastic and Limit Design

WMy 2 25k OUEIEER & Wb D B O SIS

OIS 3y, e TRERE RS, R OEREE
RIS, ZHT 2 P OV £ 205
Y, 4x) =, AR TAYVAOXROBHAREE D
HAT B, AIFE & EN %R BRI BIEH
Bl, #—p—w 7 1zBAILAHHHENILORESIZ
M ageifis ¥ IREOMFMENE SN TS, 20
ZERSIm L QRO 2 B2 RAOMTE— 2 ¥
FEEy, Fpucd L TREREIMZE 5 R EHNN
Y ME ch 5, MOEE 3HOREREOER TN —
Y — O AT E— A Y PEGFZT D &
Vasta gyafan, TEMOAROH\TAROBET OWFFHE 72
ENd o1,

Comm. 4 Slamming and Impact

DK Ees ¥ 2RS ERAST, EXAR T 1Y

7 TREARLH IR S 520 HERE ORI b2
L, IO X 2IENIORFRIRTEL Ve T TH B
Tk, EREHEOTEERS T AMELITAbA T
By, BFAMTRENOMELEXAENHDHIL
e EnERE»HRES NI

Nordenstrgm > HAMRIIED SHABIZR T L ¥
IZ2WTHEHOFMALERZ &, Church 7513k
BOWROBS 1z DD o1z, FHCBFIRIE AR OKE
B TRy A 712 & 288Uy, FHRMRE
KROIALRR O 4 5 OMife ¥ R R
3) of;o

Comm. § Experimental Apparatus

o LN 2 HIIOWTREL T, &
AR AT A LOMESAL R EL T B0
PEMTH DA, SHOTHAI & TEA 572> DM Hi7

TEST POINT
Nel O
*
2
€ o [ f
WPUT 1 ShiA 1OV
xn K|
b PSP el
U1 SIGNAL PRoSAH

1
GROUND SWITCH

1ERD BOUND DICOE  rpon  soawmat

TEST POINT Na2 -—
FILTER OUTPUT N CHAsSIS
< . D
ALTER dSEE NOTE 3. on O (Faas, cossecron
INPUT e, 2 o fom | CHASES onr)
o PP2S 20V
P50 R
0o Mn ,  20KN Mahau S2.00uTPUT |
X} i 6"
c
lOnF== LYeR 20KN <
BUFFER /
Qerouno PP4S OUTPUT
~OgiGNaL
« RETURN
eyt 204
€ = INPUT SIGNAL 5 = Wey
©-¢ 20 Swie

€3=¢; (i+sT) TaR'c!

£ 73X Block Diagram of RMS Computer

#HE85& LT Bureau Veritas 3, N.C.R.E DD
e DRI A o7, BEHONENLETH B4, &
BRIEFIZE L OFREOERDO =D T RO %
PELTH2O08EHETHS, ThboF— 7 2 ¥EmT
b0, FIZIIEEFELEERD 2HBORBN GB7
R, PEBMOIESEL DO @ TE 2 EROM
Nl ENTBREN TS, TEHfo#HRors, EBEt
DIUED LMD RCZ LAV ETH L - iz b
T3, REMEMCHSE D ZDEBSTH- T 3,
Comm. § Material other than Steel

WSO T L L =7 a58E, TR O EADIE
FIZOWTHRLAERST, 7o =29 24840 fHEC
DTz E VIRV ERIZIT b T oA, G.RUP.
(75 ZATHILENITT T RF 1 v 7) 3Ex25mBT
DOMIZHENR T &, 80w L7 5
25 4 v 7 HRACE R THAM O~iEh 5 ~10B 85K
EhroFEp (BIREM) oiRER L4 52, G.R.P.
DAL Z DLOEHNCE R IMI0B L e s 7oht, 8, 7
NI =Y LE0~40EE< LT BH 2 L, G.R.P. fi

5% %o S% | —

i M KT :

{2 F
b ]I
| L1aw% .zs,’
b !
5 ] i

B N

\‘ . 0.0 o.o O, o o b H

% s H

%8 Reduction in Scantlings Treated with an
Approved System of Coating

—_ 77—



—f o B FE—

BIE

ived {ram various handbooks, firm leaflets and literature sources. For a number of

1vals Ao or onlv incomplete data could be obtained).
+ regatant; ¥ s guestionable: -~ 3 not recommended
Polycater reaing
Chemicals to be transported General | laoph- Bispherol Epaxy | Polyure-
purpose | thalic resin resin | thane
resin acid lining
resin
Acetone 3 - * '
Spent acid + - +
Ammonia (ag. s +(sm)
Benzenc - - i - +
Butanol + + + {up to 88°€C) = +
Butylacelate il 3 - =
Carbontetracklaride + + + fup to 307C) - ¥
Caustic aoda 144 440 - E - (1o %
4 weeks )
Chlorobenzene 5 + +
Naphthem
b + + - - =
% Aq.sal e
« (tech,) i
Em.rnl + + + fup to 30°c) = b
i < £ =
+ + = = -
- - - +
Bl Lcnegn:ol + + + +
- +5%)
} rory lalru}-ul + {up to 70°C) 5%
Glyeerol +
Hrxare : + E + +
Methanal + + |+ (up o 80°C) =
Methylethylketone s + (up to 20°C)
Methylmethacrylate (mooomear) -
Methylenechloride i > &
Formic acid + {up to 85 %)
Octanol + + + 4 +
Orthoxylene + + + [up to 20°C) + +
Chloroparalfine -
Perchloro-cthylena + [up to 30°C) +
Phenal - = - :
Pine oils + + B + +
N-propanal + + + = +
Propianic acid +
Solvent naphtha + + . + *
Styrene (monomer) + + + + +
Sulphuric ecid +° |+ (up o 70°C) 7O E +
: {30 7%)
Synthetic latices (various grades) 2
Talloil fatty acids + + . + :
Teluene + {up 1o 30°C) + +
Trichloro-ethylene 5 = B 7
Turpentines (gum ard distilled) B
Vinylacetate (monomer + g
Kylene + + + {up 10 30°C) + *
Various vegetable oils 4 + + ¥ 5
Sulphite +

DOHEF RIS I LM e {39 T A D b 7t
EBUENBR TS, £ RTRORRDTRIT I A
Ve —OEMEEREOMHAAE L TR EAETREE
hTvd, (%9%%1'"3) 7ok G.R.P. faoisiis T
B 1 HIC R ELIIERES ST bR T B,

Comm. 9 Vlhratlons

WHIOFRZOMEL, IO L WR OIS
WT%mLxﬂ@%@fZ%éﬁ BAERAY 2 b &0
Tw 2,

R OFEMFOMBE S L TH Y, RUCHEBRREI
Lo TRIEEEZ <& ThoHZ L 2L TV
(EIE, BI0ED) FhfaoEs- )., Ts K.b?llf;
JAEGETIC X A ERME o SR, 8128 0k

-
Yo

Comm. 10 Degign Procedure

iro—ilah, waEr Foss,
&CETHY ~B RO RS K OEEY
AT D, MO Y7 - TGk T ok
Braodbic LTHCE LTv BRI R, Mo e
b JE T T E BT IEREICT Ukﬂ — o
M R 28T, BITUT & Ve 2EERME R =508

BB A, ﬁﬁ@ﬁﬁﬂ%kﬁ&@?ﬁ%ﬁkﬂ

Examples of Chemicals Tranaported in Chemical Tankers; Corrosicn Resistance of Variour A TU A FIR~AT
Typea of Palyeater Heain, Epoxy Peain and 2 Comp, Polyurethane Lining (at 20°C). LH BN - ik

GEECERE AT S o T EE LT, £ EEED
TN%ﬁ@éizmeNH%MVﬁw@o_@WH¢
OHEEH- TWBZ EPPETHDL, 2 EICH
B, EENERES A oikER i A, Fl2EEE
IEAH B0, BeEBELRH D, DL BN
feERH TR, WEEHT RIS R B, 2
o LD AL & | THEAL BT 1T 5, ) E
fibE i MR S s L Y R LG AT
95, ChbhLEREHRKSLADE, EHICHEY
Bo TEMR R 2 TREHIT R, Fh b oRid il
L THEEBORAEN 5, Jhc LB BEFHE
EFME D, ZO—EOBEZLDEHENT S

F e T REOLERII T, = THRE (Dwmage}
&, m@(waw)&éof@gﬁmw HTLDLT
LT3, §bhbBEe LEHORKC & DBK
FeRAEETE, BERE, $E% % 7olzEineliie X 2 BR
METHY, WER D hNED e BRERNELAMALE
Ted BSR4 5, HREo AR BREOME L
BiRIROTR L P s iniET T A b0 L, RERR, 1
MEEER X0 X S EAMITEI A DD ENH H, FhHHE
AT 2T oEEE LU BEOERTRI0RIIFT,

W B anmtoES T ABS, NV, B.
V., N.K., & ;7 U.S. S. R o5 iniflgE ol BE
BECEmH T D, #0—Hofle LT, ABS 0if
AT AAEE R ENEICTT .

ZOEELDEm & T AE R ERE
Vx, AAM@§$Q¢wéAz“/LTW@9&5%®

Fm%kﬂb,wﬁbﬂt'AKﬁbfme%ﬁ
b

At the 3rd 1.5.5.C., Sept, 11, 1867
X 0 Mr. Blane, Prof. Schade, Mr.
Abrahamsen, Prof. Yoshiki

— 78 —

T T Cr




o
»

—f o #B %

2 T g T .
® Hi ! ! // 2 Y
128 l 16 < .",‘
) ! A 125 - K3 F’ ~
PRI TN // 1 > a3
as v NN Na
o= 7 v o Y ¥
¢ N
as exronuts st L // 063 &l <
L/ Le, AN
<o // 0.5 — 3 2
Eo: /’ va 0.4 %' S
7 V4 . & ~
Sozs bariave - s /) = ansl—p A \\
§ a2 // £ o Ml Xo'\" AN
s —{=1- - v, , 4 g .. %Q\ \\\ N
2;\“ ° o2,
a ) I A N P g gt A v // §ors = “’%‘ \\
o Bl /1 5 S ™\
I om__.‘ 1 _asouceo cowromr sounousr / §°"2= Iuluw.; \\ \
i ¥ Yo vesanou To d
! om_.“l - - “T — e em NORISOMTAL VEMRATION E \
] ’ auRNENRNE :
0 as o TR 16z 25 35 ) 0 ®S ¥ 20 25 315 40 &0 &3 00 o0e AN
Y (Hz) 005 ‘\\
£9 Vibration Exposure Criteria as a Function of 004 ~
Frequency (Exposure Time-8h) o N
S
. ] l P S / 0025 1 125 16 25 315 & 63 0 125 16 20
j /] // EXPOSURE TiME (h)
‘3 :;s ! VERTICAL VIBRATIONS / P4 2510 Exposure Criteria for Vertical Vi-
. - -1 1 7T s
fy [ e T_ _ /1 N Y brations as a Function of Exposure
i S
e ] col ot /] L P74V Time (Exposure Boundaries for the
PRELY e / /// » v 0.7 to 11.2 Hz Frequency Range
3 - —dl 1A {/;// //’ at Sinusoidal Vibration)
z oo} ,_ . e v
5063 B2 _ \\ - _ ;7// / A
L oso b NS s o | A A1 7
8w N A X
Eas NSES =l 44804
02 N b P < o A4 Comm. 11 Numerical Method
0.20 7 N & - , " . ~
o O s e g Z OERZO BN IAMERE R R
I
:f N " i L% #FRORARH 1 S\ TERY
O I O R I R R THZ 2T, ERPIOMEL ORI LS
04 Q5 063 08 1 125 16 25 F3R2°U1-ENCV (:Jz) 8 100 125 16 20 25 315 40 S50 63 #C WO t fbif&‘(‘o Matrix ?ﬁ, %i‘:i@ﬁﬁ%
’%1 1 Equi-Sensation Curves of Vertical Vibration ROWE, MRS~ OIS 7 & O
2s AT A n78Y, 120 ROWMXHEMB & h T
A p ..
:‘ HORIZONTAL VIBRATIONS P 74724 %, Matrix & LTHIGN T2 AR
74 3 N . s
dRD77 44 EFROREI K YIRS TV B,
1 7// /////17///
| /////)7////
Ny DARD7. 2494V,
*’n,gg\‘ 4 ?/ /'//// )
> Tsv | 7 a s ’;/; 4 // ///
P N ,,,//‘,/_. )/1 A Z A
e Lz 7,;/ Ay
3 N /nw{/ wat //// 7 4
7
A== T A ,
T [ AT A »
| oo \V:u: _’}__,_’f | / _ 4
[t 4 '\w i / [ AN S S S
At T fourons v - RS 1
005 *=9 05 G63 a8 1 125 15 25315 4 5 63 8 10 125 % 20 25 315 40 50 63 80 100

FREQUENCY (Hz)

#12K Equi-Sensation Curves of Horizontal Vibration




— A

a8

o B

210% Some Definitions of Damage and Collapse for Various Structural Elements

Structurzl Member

Definition of Damage

Definition of Collapse

Hull Girder

Permanent deflection exceeding a apecified fraction of

Extensive fracture due to brittle failure,

the ship length. Extenaive plasticity and buckling at the ultimate A
bending moment.

Strength Deck Fatigue crack e.g. at hatch corner. Permanent deflection| Crack traveraing deck. Overall plastic instability
or buckle in deck plating exceeding a specified fraction of deck panel, possibly including traneverse beams.
of the spacing of beams or girders. Permanent deflection | Girders Plastic instability between transveraes,
of girder between transverses, or beams between girders. eams Plastic collapse under lateral loads.

Local tenaile failure at streas concentrations. Pﬁtmg Plastic instability between girders.

Side Shell Fatigue crack at shell openings or at ends of erections. Overall plastic bending collapse of side panel
Permanent deflection of plating due to shear buckling, (plating and frames) under lateral pressure, impact
lateral pressure or lateral impact. Permanent deflection load etc.
of side frames. Cracking or buckling of beam-frame Frames or girders Fracture or plastic collapse under
connections. Tateral Toad.

Plating Plastic inetability in shear, or combined,
shear, and compreasion.

Bottom Structure “Fatigue crack from discontinuity, structural connection, Crack traversing bottom shell. Overall plastic ineta-
lightening hole, etc. Permanent overall distortion of bility of bottom structure,
bottomn structure. Corrugation of shell plating. Girders Failure through instability in compression
Local tensile fallure at stress concentrations, or shear, or through collapse under lateral

load.
Floors Failure under lateral load due to shear in- i
T stability in web,. or plastic collapse as beam,
Plating  Plastic instability under longitudinal com-

pression.

Transverse Bulkhead

Permanent deflection of stiffeners or cross-girders,
Cracking or buckling of stiffener and connections.
Permanent deflection of plating (relative to atiffeners)
exceeding a specified amount.

Failure of stiffeners through plastic bending collapse
under lateral pressure. Fracture of plating leading
to loss of watertightness.

£113% Plate Elements
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