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Fig. 1.24 Winter Average of Wave Height for Each Zone
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Fig. 1.25 Average Wave Height for Wind Velocity
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Fig. 1.26 Average Wave Period for Wind Velocity
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Fig. 1.27 Examples of Wind Speed Rose
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Fig. 1.28 Examples of Wave Height Rose
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Fig. 1.29 Examples of Wave Period Rose
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Fig. 1.30~41 Distribution of Number and Frequency (%) of Wind Speed

Observations Greater than 50 Knots in Ten Years for Each Area
(1966~1975)
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Fig. 1.42~53 Distribution of Number and Frequency (%) of Wave Height
Observations Greater than 10 Meters in Ten Years for Each Area
(1966~1975)

1ERICZ B TIOm Ll EOE &2 BIM L 2B & B
Da# (1966~1975)

Fig. 1.54 Sea Area Demarcation for Weather System Specification
KERB D53 R RV Fo M5 18 1 [

Table 1. 1 Contents of the Surface Marine Observations (NOAA)
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Table 1. 8 Classes of Wave Period
W D X5y
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Table 1.10 Ships Meterological Data when Wave Height Greater than 15 Meters
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Table 1.13 Period Code of Wind and Swell
BREIUINODOEE2 - v



Table 2. 1 Details of Beishu Maru
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Fig. 2. 1 Course of Beishu Maru
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Fig. 2. 2 Block Diagram of Measuring and Recording System
EIRGIERE= S s N = R

Fig. 2. 3 Data from the Automatic R.M.S. Meter
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Fig. 2. 4 Sample of Table of Environmental Conditions
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Fig. 2. 5 Distribution of Environmental Conditions
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Fig. 2. 6 Frequency Distributions of Environmental Conditions
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Fig. 2. 7 Beaufort Wind Scale vs. Wave Height
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Fig. 2. 8 Wind Velocity vs. Wave Height (1)
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Fig. 2. 9 Wind Velocity vs. Wave Height (2)
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Fig. 2.10 Frequency Distribution of RMS Values (Rolling)
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Fig. 2.11 Frequency Distribution of RMS Values (Pitching)
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Fig. 2.12 Frequency Distribution of RMS Values (Bending Stress)
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Table 2. 2 Principal Particulars of Measured Ships
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Fig. 2.13 Non-Dimensional Bending Moment vs. Wave Height (1)
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Fig. 2.14 Non-Dimensional Bending Moment vs. Wave Height (2)
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Fig. 2.15 Histograms of RMS Values of Response Amplitude in Short Term
Distributions
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Fig. 2.16 Histograms of Max. Values of Response Amplitude in Short Term
Distributions
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Fig. 2.17 Probability of Rolling Amplitude in Short Term Distributions
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Fig. 2.18 Probability of Pitching Amplitude in Short Term Distributions
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Fig. 2.19 Probability of Amplitude of Deck Stress in Short Term Distributions
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Fig. 2.20 Relations of Mean Period of Ship’s Response
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Fig. 2.21 Sample of Wave Record
A e a



Table 2. 3 Sample of Statistical and Spectral Analysis
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Fig. 2.22 Examples of Spectral Analysis (1)
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Fig. 2.23 Examples of Spectral Analysis (2)
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Fig. 2.24 Examples of Spectral Analysis (3)
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Fig. .54 Sea Area Demarcation for Weather System Specification
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Table 1. 1 Contents of the Surface Marine Observations (NOAA)

T A Y A RBEXRITFOMMADRENZORE

7 4—nVNh F—7HuBE L v b >
001 01 — 03 H—FTF DM
002 04 — 06 10° Marsden square
003 07 — 08 10° Marsden sub - sq-
004 09 A7 &b
005 10 — 12 B R
006 13 — 16 2 E
007 17 — 20 E
008 21 - 22 A
009 23 — 24 B
010 25 — 26 Bri(7V=yF)
011 27 — 29 R [ 5 OFEE LA M
012 30 — 33 BENEOHERFRE
013 34 — 36 RABEOH L RUAT
014 37 — 38 REXK
015 39 BERSA
016 40 — 44 WEIE
017 45 — 438 a B
018 49 — 51 ERAE
019 52 — 54 BRBE
020 55 — 57 BEERE
021 58 — 60 [E LBERE L OE
022 61 — 67 288, TEREE, TREORESF
023 68 — 69 B M
024 70  RROBY
025 71— 72 B &
026 73 — 74 St b DHH
027 75 54 b o R
028 76 — 77 ShhOHI
029 78 — 79 OWS Number
030 80 H— N4 T g o— 2
031 81 thoEs
032 82 BmMT— 2 OHE
033 83 Kos47 Kid MOHA
034 84 — 85 KoOEZ Xk #oHRE
035 86 KO EORE Xix [EOEILORD
036 87 — 88 zz =] Rid [EDOEA E
037 89 KOFRR
038 90 — 93 ALL: £
039 94 — 140 HHOT — 2ER




Table 1. 2 Number of Surface Marine Observations Analysed
ﬂﬁbk%%i%ﬁﬂ?—ﬁ@ﬁ

Month Number of Data Month Number of Data
J anuary 139,918 July 141,624
February 130,890 August 140,355
March 149,913 September 134,630
April 143,235 October 138,883
May 141,477 November 134,669
J une 141,841 December 128,815
1964 Jan,— 1973 Dec. Total 1,666,250




‘Table 1. 3 Standard Format Codes of Wind Data
R, BEHF-FDa—-F

TAPE TAPE TAPE CODE DEFINITION
!'_IEL_D. NUMBER | POSITIONS ELEMENT CONFIGURATION AND REMARKS
o1 § 27 WIND DIRECTION INDICATOR | 4,0,1;2 A = 36 point scale
0 = 32 point scale
1 = 16 of 36 point scale
2 = 16 of 32 point scale
011 28-29 WIND DIRECTION 00-36,99 Direction from which the wind is
blowirg.
 _36Pt__ 32Pt  160f36Pt.  16of3I2Pt 6Pt 32Pt 160f36Pt 160£32Pt
00 = Calm - Calm Calm Calm 19 = 185-19u° 209-219°
0l = 005-014° 006-016° 20 = 195-204° 220-230° 192-213° 215-236°
02 = 015-024° 0]7-028° 012-033°  012-034° 21 = 205-214° 231-241°
03 = 025-034° 029-039° ' 22 = 215-224° 2u2-253° 237-259°
04 = 035-044° 0uD-050° 035-056° 23 = 225-2340 254-264° 21u-236°
05 = D45-054° 051-06i° 03u-056° 24 = 235-244° 265-275° 260-281°
06 = 055-064° 062-073° 057-079° 25 = 2u5-25u° 276-286° 237-258°
07 = 065-074° 074-084° 057-078° 26 = 255-264° 287-298° 282-30u°
08 = 075-084° 085-095° 080-101° 27 = 265-274° 269-309° 259-281°
09 = 085-094° 096-106° 079-101° 28 = 275-284° 310-320° 305-326°
10 = 095-104° 107-118° 102-124° 29 = 285-294° 321-331° 282-303°
11 = 105-114° 119-128° 102-123° 30 = 295-304° 332-343° 327-349°
12 = 115-124° 130-140° 125-146° 31 = 305-314° Jui-3540
13 = 125-134° 1ui-151° 32 = 315-32u° 355-005° 304-326° 350-011°
14 = 135-1447 152-163° 124-146°  147-169° 33 = 325-3340
15 = J45-15u° 16u4-174° 34 = 335-344° 327-3ug°
16 = 155-164° 175-185° 147-168°  170-191° 35 £ 3u5-3540
17 = 165-174° 186-196° 36 = 355-00u° 349-011°
18 = 175-184° 197-208° 169-191°  192-21u° 99 = Varlable
a2 i 30 WIND SPEED INDICATOR 3,0 8 = Not measured
0 = Measured
- 000-199 000 = Calm
012 31-33 WIND SPELD 001-199 = 1 to 199 Knots

Conversion of Beaufort Wind Force to Knots (Tape Field 012).

Tape Entry Beaufort w#ind Force Beaufort Limits in Knots
000 0 Calm
002 1 1.- 3
005 2 4 - 6
009 3 T -10
013 4 11 -16
018 5 17 -21
024 6 22 =217
030 7 28 -33
037 8 34 -40
044 9 41 -47
052 10 48 -55
062 1M1 56 -63
068 12 64 or greater

—1 9~_



Table 1. 4 Standard Format Codes of Wave Data
B, BE, BA (RBBXUSRY) oF-40a-F

TAPE TAPL " LLEMENT TAPE " CODE DEFINITION
FI1ELD NUMBER POSITIONS —_— CONFIGURATION AND REMARKS
023 68-69 DIRECTION OF WAVES 00-36, 49,99 Direction from which waves come, in tens
' of degrees

00 = Calm 19 = 185-19u°
01 = 005-01u° 20 = 195-204°
02 = 015-024° 21 = 205-214°
.03 = 025-03u° 22 = 215-224°
O4 = 035-0uy° 23 = 225-23u°
05 = 0uS-05u° 24 = 235-2uu°
06 = 055-06u° 25 = 2u5-25u°
07 = 065-07u° 26 = 255-26u°
08 = 075-08u° 27 = 265-274°
09 = 085-09u° 28 = 275-28u°
10 = 095-10u4° 29 = 285-294°
11 = 105-114° . 30 = 295-30u°
12 = 115-12u4° 31 = 305-314°
13 = 125-13u4° 32 = 315-32u4°
14 = 135-144° 33 = 325-33u°
15 = 1uS5-154° W = 335-3uu°
16 = 155-16u° 35 = 3uS5-3s54°
17 = 165-17u° . 36 = 355-00u°
18 = 175-184°

49 = Waves confused, direction indeter-
minate (waves equal to or less than
4 3/4 meters).

99 = Waves confﬁsed, direction indeter-
minate (waves greater than & 3/4
meters).

S seconds or less
-7 seconds

9 seconds

10-11 seconds

=12-13 seconds

seconds

=216-17 seconds

=18-19 seconds

x20-21 seconds

zover 21 seconds

z=calm or period not determined

024 70 PLCRIOD OF WAVES 0-9, -

L= 0 WwW®IRPVLEWN
o
[ oed
(3
1
b
w

025 ‘n-12 HEIGHT OF WAVES 00-99 Height in 1/2 meter increments

00 = < 1/4 meter
I01-99 = 1/2 - 49 1/2 meters

026 13-4 DIRECTION OF SWELLL no-36, 49,99 Same as Diréction of Waves

027 75 PERIOD OF SWELL 0-9, - Same as Period of Waves prior to 1968

Beginning January 1, 1968, the code
for Period of Swell is

10 seconds

11 seconds

12 seconds

13 seconds

14 geconds or more
5 seconds or less
6 seconds
7 seconds
8 seconds
9 seconds

calm or period not determined

ILO® IO VMEWNRO
RN RN NN

028 76-77 HEIGHT OF SWELL 00-99 Same as Helght of Waves




Table 1.5 Classes of Direction of Table 1.6 Classes of Wind Velocity
Winds and Waves REOE S

a% I Em oX 4 .
R & Code | Ship code Wind Velocity
Code| Ship code Direction 110109 0/UZ10(KT)
2 | 1019 | 10£UL20
1 35 36 01 345°— 15° 3| 2029 20£LU230
2 02~03 04 15 — 45 4 30.--39 30ZU-40
3105 06 07 45 — 75 5 | 4049 | 40LUL50
4 08 09 10 75 — 105 6 5059 500260
5 11 12 13 105 — 135 7 60--69 6 0ZU,70
6 | 14 15 16 | 135 — 165 8 | 7099 | 702U
7 | 17 18 19 | 165 — 195 9 | 0o Calm
8 | 20 21 22 | 195 — 225 10 | Total
9 23 24 25 | 225 — 255 11 Max. value of U
10 | 26 27 28 | 255 — 285 :
11 29 30 31 285 — 315 Table 1.8 Classes of Wave Period
12 | 32 33 34 315 — 345
13 | 00 Caim o BRAIADRE 5
14 Total ' i Code of Ship Code of Swell
Code SShlp Code o Wave Period(sec)
® BT REO s BEOL - Tres |t
EUrsozhbiznih
% variable £/~ 3o 1 | 2 5 2 TwL 5
2 3 6 7 3 5/ Tw<L 7
3 4 8 9 4 TLTwL 9
4 5 01 5 9I/STwLl 1
Table 17 Classes of Wave Height 5 6 z 3 6 11oTwe 13
W OX 5 6 78901 4 78901 1 3/Tw
7 . Calm
Shi i
Code ip Code| Wave Height (m) 8 |Total
1 01 0 <LHwyZs 075
2102 o03 075LHwL 175
3 175 Hwt 275 Table 1.9 Total Observation Numbers for Each Years.
04 05 75ZHw . Numbers of Strong Wind or High Waves for Each Years.
4106 07| 275ZHwL 379 FECLOKRBAOM L ER - BROBME K
. 5108 09 3.75LHwL 475
6110 11| 475ZHwL 575 # |emumEy K o u%gm“ﬁ%"% 5%151 w1
. i . v
7 12 13 575LHwZ 6.75 T966 179 170 2 o
337354
8 114 15 6.75ZHwL 775 ; . p .
] v
o |16 17 175 LHy s 875 96 371576 245
1968 1129 290 48 12
10 |18 19 875LHwL 975 354838 3
1969 1310 291 9 5
11 | 20 21| 975-£HwL1075 357318
7 1115 49 4
12 22 23] 1075£HwZ11.75 19701 345813 254
35
13 | 24 25| 1175 Hyo1275 1971 322927 993 220 0
14 | 26 27| 12752HwL1375 1972 | 302562 828 222 36 2
15 | 28 29| 1375 Hw1475 1973 274176 761 186 13 0
16 | 30 ~99 | 1475-Hy 1974 218371 685 287 35 1
17 |00 Calm 1975 181859 514 229 21 2
18 | ToTal A5t | 3066794 8472 2394 337 28
19 Max. value of Hy B ESlSmMEoBMEMCEBHR(283B) LT

BEACA58) TEL,
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Table 1.11 Weather Sy'stem and Mark

XaNg s
Weather System Mark
Lec
Cyclone Area Vicinity of Warm Front Lc (W. F)
( in 1000mb Isobar )| Vicinity of Cold Lc(C.F)
Vicinity of Occuluded Front Lc(O-F)
T
Cyclone Area Vicinity of Warm Front LW.F
(off 1000mb Vicinity of Cold Front L C.F
Isobar with Warm Sector L W
Cyclonic Curvature)] NW Monsoon L M
Typhoon T
NW Monsoon M (NW)
NE Monsoon M (NE)
SW Monsoon M (SW)
Others SONOTA
Off Sea Area of Figl.25 KATIKIGAI

Table 1.12 Observation Number of Wave Height Greater than 15 Meters Shown for
Each Weather System and for Each Month (1966~1975)

A% - KERBAO AR (15mElL) OBRBEK (1966~1975)

2\ Le |y | Gy |Gy | L | LWF| LCF | v | 1M | (| Ny |cswp | T | SONOTA [TOTAL
1 |17 1 3 2 1 10 2 1 37
2 |13 3 4 1 3 | 21 4 47
3 |20 2 2 1 7 1 2 35
4 5 3 1 3 7 18
5 5 5
6 2 2
7 1 3 4
8 4 4
9 4 1 2 4 11
10 6 1 1 4 6 1 6 24
11 |17 1 1 1 15 1|11 48
12 5 1 3 8 8 1 26

£ lea |1 7 {13 | 8 1 2 2 | 10| 69| 10 | 25 | 17 4 264

—68—




Table 1.13 Period Code of Wind and Swell

ARBLIT> OB - VR

19584F ~ 1967 4F 1968 4 ~

K SEC oo r Bl SEC 7o r
(EHE - 50b) (9fab)

5 > 2 5> 5

6 ~ 7 3 6 6

8 ~ 9 4 7 _ 7
10 ~ 11 5 8 8 .

12 ~13 6 9 9

14 ~ 15 7 10 0

16 ~ 17 8 11 1

18 ~19 9 12 2

B R ETRE - 13 3

14< 4

B R R ERRE -

% BBORE: HD 1060 Kk 141
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Table 2. 1 Details of Beishu Maru

KMAFEHER

Name " Beishu Maru "

N (Container Carrier)
Length over all 212.5 m
Length P.P. 200.0 m
Breadth. mld . 30.0 m
Depth mld 16.3 m
Draft design 10.526 m
Displacement at summer draft 37,073 t
Dead Weight " 24,191 .t
Light Weight LA 12,882 t
Gross Tonnage 23,668 ¢
Net Tonnage 12,939 t
Machinery Mitsubishi Sulzer 9RND 105
M.R./RPM 34,200 PS / 108 RPM
Speed o 235yt
Owner : Yamashipa—Shinnihbn Steamship Co.
Builder: Mitsubishli Heavy Industry Co.
Bullded Year 1970. 30

Sectional Modulus I/y Deck 184,825 crém

" n I/y Keel 198,291 cm®m

30
----- Out Voyage
Home Voyagd
L
N 20
120-E 140 150 1606 170 180 - 170 160 150 140 130 120 -w

Fig. 2. 1 Course of Beishu Maru
KMo Bz
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Table 2. 2 Principal Particulars of Measured Ships

HamoEER
D.W. | Length | Breadth | I/y (Deck) Number
Ships v | P (m) : (cm®) . of Data
e + “
Beishu Maru Container Carrier 24, 191 i\ 200.0 | 30.0 | 18 5 x 10° 1,517
[ 1 UV NN e —— e e .l.-. RS SO S
Ship W ; Ore Carrier 93,113 240.0 | 36.8 32 z x 10" 13,891
[P, i JU . NN . ; . , e e .: G. R U —
Ship € Ore Carrier 164 646 278 8 l 44.5 'l 49.6 x 10 7,352
Ship J Bulk Carrier 57, 911 210.0 ll 32.0 | 21.8 x 10" 10,517
1.4 x164L—
£ . BEISHU MARU
g 1.2 = L ’/ Container Carrier
>°=° ¥ = M/pgL’B - 24,000 tDW
-]
3 M =Amp. of Bending Moment (t-m)
g 1.0 L =Length of Ship (m) '
@S - - B =Breadth of Ship (m)
s pg= 1.025 (t/m3)
g
g / Ship J (Bulk Carrier,58,000 tDW)
g 0.8 F e
wd
T
5 _~"'Ship W (Ore Carrier,93,000 tDW)
’
‘s 0:6 - -
a. : /7
2 /
= o4 . |
s "K
o . ’,xr’ Ship C (Ore Carrier,165,000 tDW)
= 9.2 |
m .
*” "+’ //O/
g .
0 1 1 " i 1 1 1 § 2
0 1 2 3 4 5 6 7 8 9

Visual Wave Helght (m)

Fig. 2.13 Non-Dimensional Bending Moment vs. Wave Height (1)
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Fig. 2.14 Non-Dimensional Bending Moment vs. Wave Height (2)
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