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Long Term Full-Scale Measurements of a Container ship (First Report)

by Yukinori Takahashi, Member
Yoshiaki Nose, Member

Kazuhiko Obata, Member
Yohichi Sugita, Member

Summary

Long term fullscale measurements of a container ship (24,000t DW type) on the PNW

(Pacific North West) course have been operated for 52 months.

Measurements and recordings

have been conducted automatically using an automatic RMS meter which was developed by the

authers.

For three items of pitching angle, rolling angle and wave bending stress of upper

deck, the RMS values, the maximum peaks, the minimum troughs and the zero cross mean

periods for 30 minutes have been punched out in every three hours.

The environmental

condition data by the favor of the ship’s crew are to be studied comparing with those ship's

responses.

In this first report, the authers have studied the statistical distribution of the environmental

conditions, and corresponding operating conditions specially in rough seas.

The number of

data of the rough sea condition of wind velocity=40 kt or wave height=5m, were about 400

among the 5,200 total data.
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Table 1 Details of “Beishu Maru”

BEISHU MARU (Container Carrier)

: : EEGMTOﬁ#6ﬂM%%%LT,QO\%@@L
Dimensions : pp 2000 @ T 90 AMRIEL, 1A 8EOHY BB ICIE
mlid . m
Dpig 16.3 m LD TH b, ?EFF c HBER - BEBB IV v bb e S
Draft. (Design) : 10.526 m g . . . -
Displacement {Summer) : 37,073 t At AR i FREORESEAD T — 2 AL
Dead Weight .24,191 ¢ o T,
Gross Tcnnage : 23,668 t
Mthgl: Mitsubishi Sulzer o K& - BHBI IOBRREHF RO #m’$%@
34,200 PSS/ 108 RPM WEELECEKEL T, BRSSO U Rgze 3
Ship Speed : . . 23.5  kt

REZ L IEAL TS By, BEETAVYFATILC M
IEE RIS SR DL 5L,
: T, Ehd THR LD D, IREHTROE
COBERERIAERBALC BROHELETT-> T
B TOBEE, FAPROBET = TAT-F v -

Sectional Mcdulus I/y: Deck 184 ,825¢cmém |
Keel 198,29lci’m
Owner: Yamasq*-a Sainnihon Steamship Co.
Builder: ‘Mitsubishi Heavy Industry Co.
Builded Year: October 1970 |

Voyage Course: Pacific North West

Kobe Seattle . = .
g AT, SEEOREEE LAY 7 e 7EEL, A
Nagoya Vancouver _ .
7 P ERTOXNSE LT,
Yokohama Portland

51 months
from Oct.1976( 71ist Voyage)
to Jan.1981(123rd Voyage)

Test Term :
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1974 £ 0 10 EROMMKIEBEME T L » TIKFFED
KEHEHY T 1Y b, ARO 2 - AREKT 58
K @A CEHLEH 80 FoF—2%# 0, BX

Table 2 Calculation of RMS value

YE = RMS of Xi = V2 ( RHMS of xji)

X

; = Peak Values = Amplitudes

x; = Variables Sampled in Same Time
Interval
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E (VE) SESEREE L LTl e — 2 X
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20m &\ 5 EEMES 30 BLEH bR TED, 14.75m%
x5 hork 268 (0.01%) B b

S, 1963 ELEA N (Significant Wave)
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Table 3 Frequency distribution of environmental conditions
(Beishu Maru, Oct. 1976~Jan. 1981)

Wind Velocity Wind Direction Wave Heignt Wave Directien Hean Wave Period{] Wave Encounter Snip Spesd
%2 | Freq.! % deg | Freg]. % o Fraq z deg | Freel 2 s2c| Freqi I Freg! % ke {Freg | %
0 . !
177 |1a.s | {Cs1m | 81 1.5] [calm 17 ] 0.3.4 | calnm 0 ¢ ilcatal 10 | 0.2 }{caim oo 0 1 c.c
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10 g o L 345 i .
317 5 6.0 83 | 1.6 261§ 4.3d) 1
2093 [39.8 ! ® : 2 i : 1 0.0
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o L 15 L 2.75 T . | 1o {03
% 1907 [36.9 }{ sow 1417 1275} | 6 |
543 110.3 ® {6 3.7 1157 {22.4 ® | 20| esil 2
0 I 105 L 3.75 L 105 : Tt o124 0.2
221 | 4.2 677 |13.1 284 5.5} 8 : 8
106 | 2.0 1063 [20.6 ;
L 135 475 f—— [ 135 9 ! ;
50 w631! 8.3 2 : P nloa
| 233185 B seam | 1033 :20.0f |10
o HF16s L 5.75 165 353 | 6.8 :
o102 b 11 1 X
® |smjio9 s6 | 1.1 ® |5 9.0 | 271 o.s
0
6 | 195 L 6.75 L 195 12 12
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S L [ 7T L 8.75 L 255 i { 8 1.6 16 i
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17
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704 | 13.4 0.1 725 | 161 ollou. -stiie}
b s 10.75 L 315 19 1253 js3s
. N | B
519 9.9 7] 0.1 322 6.3 20 !
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Fig.3 Visual wave heights vs. measured
wave heights
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Fig.7 RPM of main engine vs. wave height
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Fig.8 RPM of main engine vs. wind velocity
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Fig.10 Heading angle vs. wave height
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