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Experimental studies on wave standard for mooring ship operation

under longer period wave action
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Abstract: Aiming at the lack of operation standards of waves for the handing operations of moored ships
under longer period wave action, a systematic analysis and research has been carried out. In this paper, physical
model tests on the hydrodynamic characteristics are conducted for a series of oil tankers, LNG vessels and bulk
carriers considering a large wave period range. The variations of ship motion with wave period are analyzed, and
combined with relevant regulations, the reduction coefficients for the wave height of ship operation under longer
period waves action with period variation are proposed. The research results can provide scientific support for

relevant research and design.
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Tab.1 Ship dimensions, mooring methods and test scales
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Tab.2 Wave parameters for ship model tests

T/s H,y/m

6 0.5.0.8.1.0.1.2.1.4

8 0.50.8.1.0.1.2.1.4,1.8.2.0.2.2
10 0.5.0.8,1.0.1.2.1.4,1.8.2.0.2.2
12 0.5.0.8.1.0.1.2.1.4,1.8.2.0.2.2
16 0.5.0.6.0.8.1.2.1.6.2.0

20 0.5.0.6.0.8.1.2.1.6.2.0

24 0.5.0.6.0.8.1.2.1.6

28 0.5.0.6.0.8.1.2.1.6

30 0.5.0.6.0.8.1.2.1.6
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experimental results under transverse waves
(266, 000 m’ LNG ship)

2.2.2  FEAAVE L F R s AT AR A

FIE ITS 165—2013 s SR TG ) " #1
FE T HARE EIAE Y Fei/F i ol B A Fe VT e . R
AR A, AR S J7 I E LR SR U e 1
MR <6 s, KT 5 TMigGaE R <8 s, 1

XFF LNG fify, ARAOREZA/NT 4 0 m® ARG
MR <6s, 477 m’ EHMAM<T s, X+
R U IR TR R T B O eV D v R T A LR
AT

FIEBIARRIAZM T, £ FARA0 I 2R
PEBEE AR AL — 2, s B R R B T
bR TRRR T, ARXTF AR A (R Y
JESATE D) B A 0 i, 3 — 20 X B T B R
VBBV 5 s AT 8 R B0 743407

BT LR AANIE Bl i B R AR A A 2
A DA B[R] JE 30 X6 1L 8 S VR I R H, (T)
W i 5 R AR A o v 30 b RO I 1 fe
VEMVIE 15 H g, 19 ECARLSE SRR FR 0 38 1 T U8 R
K, B

H,,(T)= KHy, (3)

XEFIMARRIECOL A, K, € SONECR A IR
VERIIT Y Fei2r v 5 R T=8 s BEHAYVE L fL 4Dk
E LB YT LNG W, K, 52 SCREK JE i R
VEFIR A SR S5 R T=7 s I 1R Fo i
ERIELIE, A T<8 s MM RTELER ) BU <7 s
(LNG #%) B K, UM 1.0, K 4 2 3 R a4
ARV R AT R L K, BERE AR, TR
W, FEENEIE R, IR AR R A T s AR
KT RIRAE IS 4080 R % TRl SR 3 K
ITTELAE FH B 18 47 0 R Bl /N e e,/ TR TRAE
INNOETRT -y G il I R Ao P N R S
B, SIS 25 N, S [R) A AR YR IR £
FHE 4TI R B 3

12r —e 30JTIZLAETR
N —o— 307 LR

& L0 oo —a— 15JT AR
= . —o ISTTIZRIRR
M o8t —o— STTIEER
ﬁ —o— ST MR
"6l o IR
- ‘ . o 1M
ﬁ 04 N . -
= 5%
£ 02t N

0.0 :

5 10 15 20 25 30



.20 K iE T £ 2025 4
1.2 —=— 26,67 m TR 1.2 ¢ . 2
—o— 26.6JTm’JiyR —o— gggﬂ%’iﬁﬁ

10 —— 17.07Tm*fiR 1.0 —a— 1577 WG AR
= —— 17.0J7mliR =t —o— 15J7 MR
M sl —— 8.0 m*R W% os L —— ST AR
-G 0J7m3 IR = - oAl
= —o— 8.0J7m?JIii] —o— ST MIERJIR
ﬁ sl ﬁfg 06 | —o— LTI
5 ¥ I : —o— 1JTIEZRJITR
ﬁ 04t E 04}
E 0.2 E 02 +

0.0 " . " - : 0.0

5 10 15 20 25 30 5 10 15 20 25 30
s JElBils
b) LNGft c) BB

B4 JHARMMAAMAE, EFEshEESNELRERSTRRBEERENEL

Fig. 4 Variation of reduction coefficients for limiting operational wave heights with wave period of different vessels
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Tab.3 Reduction coefficients of limiting operational wave heights for different ships with different periods

s THIAHT LNG fit A
30 73 .15 J1 .5 JT gk 1 J7 g% 26.6 J7 .17 J5 .8 i m® 30 J7 .15 J7.5 JT gk 1 J7 K

8 1. 000 1.000 1. 000 1. 000 1. 000

10 0.524 0. 671 0.764 0. 494 0. 686

12 0. 367 0. 540 0.723 0.330 0. 551

] 14 0.293 0. 473 0.739 0.253 0.478

iﬁ 16 0.252 0. 433 0.778 0.210 0. 432

18 0.226 0. 407 0.727 0. 182 0. 400

20 0. 207 0. 388 0. 666 0. 163 0.377

22 0.194 0. 374 0. 624 0. 149 0.358

26 0.175 0.355 0. 568 0.129 0.331

30 0. 163 0.342 0. 533 0. 115 0.311

10 1. 000 1. 000 1. 000 1. 000 1. 000

12 0. 569 0. 787 0. 686 0. 565 0.742

14 0.383 0. 661 0.510 0. 367 0.576

16 0.282 0. 575 0. 399 0.257 0. 462

IR 18 0.220 0.514 0.323 0. 190 0. 380
YEH

20 0.179 0. 466 0. 269 0. 145 0.319

22 0. 150 0. 429 0.228 0.114 0.273

26 0.111 0.372 0.172 0.076 0. 206

30 0. 087 0.331 0. 136 0. 054 0. 163
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