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Abstract: In this article ship motions and wave loads were analyzed by using three dimensional motion of
the ship program. As an example of a 5500TEU container ship, the heading angles of maximum motions and
loads, amplitude of movement under the action of unit regular wave, load conversion functions, conditions
and RAO (Response Amplitude Operator) of middle section at different angles had been determined. The
maximum dominant load parameters were also obtained. At the end the long-term wave loads were calculated
through the spectrum theory, and the results were compared with the values of classification rules. The con-
clusions can be used to analyze ultimate loads of the container ships, and can also be the reference for ship
structural design.

Key words: Container Ship; Green Function; Wave Load; Ship Motion Response; Long-term Fore-

cast

0 3§

SRR TATF LA, 7R R T B TR ) 254 2 Ah, A IR RHRAE A 7
A AR 25 A 20 A — R A S5 S A G 2 > AT 1. Pl TR0 P e A
ARGV BRI ML A TSR 0, IR AT 5 ISR B AR iRk R
SFOE L RSN, DR R T R B A . R O R R AR R
FEAMRR, SRR AR SS 4 2 i U RHR S A TR FHSE A0/, SRR sS4 3

[JFEHEA] 2015 -05 -26 [fEEIBH#] 2015 - 08 -23
[MEE®T] IME (1974 -), &, BIEER, NFMNSEFESHY TR, E-mail:sungian]1226@ 163. com.



55 6 M, A5 SREAEMYEGR AT 5T - 443 -

BERR AN BT LA ST LA AR B TR A, PR I A T e T A AR SR A, B e
BASEATIE A TE oM. XA IR B L 2 56 A AT MERA TR S5 M 32 T 1B L, WL RE RS R I
AT A, S E Bt ReR.

HET =40k 30 71 B 98 7 vk EBA WA, A H I Green PREIE FI Rankine Y5, H i 1E
Green BRI HH 7 37 T J35 34 S8 3 o0 70 AR (AR 3R T8 43 A JER A A2 19, Green BRERCPT U8 Y2 B 0 1D 2% 71 LA
MY E 251, 2RI Green 27 /8 2CH 8 38 S 43 A1 553 I S IR0, 3 T 1) T AR 43 LK
TS5 ARSI AR Z M. Rankine PRI EY) AT B H T #R A5 aF sl 09— R385 k. %05
FEST AR BT AT LR TR, AT 25 RO B AT AR X R R A LA R AR A T — LB RS i e
PN I T BT R B AR MR R B Ik 0 = 4B O TR Y, TR Wigley BUAFIEAT T AU, FH
TEAES IR T IR AR AR BRI R B TR AR RR T, A5 R 1 AN 2 1 £ (8 2 L
IR, Z5HE 0 Rankine VRFEIS 5 = 2E K #LbE B 45 & X v s UG DO EAT T 8985 A6 €O R
Rankine Y72 7E 4P I S0 ] A SR A 02 AR TE AT I 5 0 T 012 3l S IR 3T, PSR A S 5 i 1
RN ; 2RI R Rankine YRV = OR A IR AR AT EA TR TR, JR 36 T DI T0UHR A 285
AT T R A SR AL AT R A, B AR A0 = 42 3h R0 TR 2 e B AR AT SESAM'?) | SCA-
DIS"/ I HSCH 4%

AR F B TAE R I =42 s (HSC) X5 500 TEU £ 256 4 A I 18 25 far 0847 2 191 A
KW, H-S5BATMIEATHEAESEF T . %R 7 R A BT Green PRELEXIARAY 6 4~ H h AN
PR A HEA T AR

1 MITHRHEE

ASCHTIIAEINE — B 5 500 TEU 2460, FESE. 82K 277.350 m; /KZK 268. 657 m;
LR [E] K 264. 000 m; fETE 40. 000 m; AR 24. 000 m; & IFHZ/K 12.000 m; J7IE FE %K 0.6136; KLk
1A 2 4% 0. 853.

R T RIS RS BB OL B B KR Ae7 , BOZTEA RGN . AR A 5T, BoE FER
IS8, HATERMA R ST, X RIF OB R U, S E MM SECh . TR | HEl
PR AP IR A

RIS EE A SE R KA, T M
iz g 0] pRECE T, fBE BRI R Y IE
SLPE (W) JEREIN 0.05 ~2.00 rad/s, H.H
NG T ) 5 AT A AR A 2, AR R B E A
T5% VTR, AN [A] 93 3 T AT
ENEILEE e ST AT S G 0 NS e K= X 7] S
FEMERIEMT . k9. 6 m/s; MM M55 4
0°, 30°, 60°, 90°, 120°, 150°, 180°; AH{i
A —180° ~ 180°; EIRANZ 0. 05 ~2. 00 rad/s. &

AR SCR F RN = iz shRE e R o fi B KETHRENMES%E
ElaniE 1 Frow. Fig.1 Distribution diagram of small shell of ship under water

2 MEERAKRE (&) MUK ERTRIZIRIE

Vel 2 SR I AR (£,) 5 3 MRS AL IE) F B0 18 Sk (€,) 5 1T 4 Ok
AR5 60 #5515 BRI (£,) 5 11 S ST A LI A RARIZ SRR (£,) 5 1 6 MM icfe s i
PSR AIEAS SIHRIR (&) 5 7 WARPAER LI A P RIS S0 AR (&) -



. 444 -

TFRR A (HRBERRD

%520 %

12 T l ] l T I L} l T
—_— 00
10 o .
* 900
—130°
81 1500 ) -
——180° |
£ of \ 1
& !
\
\
4= \\/‘\ —
\

0.2 04 0.6 0.8 1.0
w/ (rad-s”

)
B2 MEERERNEEIHNIRE

Fig.2 Surge amplitude of the ship at
different heading angles
2.0 T T T

0.2 04 0.6 08 1.0 1.2

w/(rad-s™)

B4 MEESREOAESFEIHIRE

Fig.4 Heave amplitude of the ship at
different heading angles
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Fig.6 Pitch amplitude of the ship at
different heading angles
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Fig.3 Sway amplitude of the ship at
different heading angles
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different heading angles
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Tab.1 Loads in different directions along the length of ship by long term wave load analyses

FRIELNE  HusTdlh R 1 5541 ) e[ 5T Y I3k MEEPIREFE  ACFRINETE

Distance from Longitudinal shear  Transverse shear Vertical shear Torsional moment  Vertical bending  Horizontal bending
A.P./m force/N force/N force/N /(N +m) moment/ (N * m) moment/ (N + m)
-5.00 0.00 0.00 0.00 0.00 0.00 0.00
10.65 6.22 x10° 3.17 x10° 2.72 x 10’ 9.83 x 10’ 1.95 x 10° 2.63 x10’
24.35 1.92 x 10’ 1.18 x 10’ 4.87 x 10’ 2.40 x 10° 6.77 x 10° 1.22 x 10°
38.72 3.10 x 10’ 1.77 x 10’ 5.78 x 10’ 3.34 x10* 1.39 x10° 3.21 x10*
56.70 4.20 x 10’ 2.34 %10 6.12 x 10’ 6.40 x 10° 2.43 x10° 6.96 x 10°
66. 00 4.70 x 10’ 2.42 x 10’ 6.22 x 10’ 8.69 x 10° 2.94 x10° 8.99 x 10°
74.10 5.00 x 10’ 2.38 x10’ 5.88 x 10’ 1.03 x 10° 3.47 x10° 1.09 x 10°
88.94 5.36 x 10’ 2.39 x 107 4.95 x 10’ 1.09 x 10° 4.23 x10° 1.40 x10°
99.00 5.57 x 10’ 2.28 x 10’ 4.16 x 10’ 1.12 x10° 4.65 x 10° 1.60 x 10°
103.00 5.67 x 107 2.25 x 107 3.87 x 107 1.12 x10° 4.77 x10° 1.66 x 10°
118.00 5.74 x 107 2.21 x 107 3.04 x 107 1.04 x10° 5.03 x10° 1.81 x10°
133.34 5.78 x 10 2.05 %10’ 3.04 x 10 1.02 x10° 5.07 x10° 1.86 x 10°
148. 14 5.57 x 107 2.02 x 107 4.35 x10’ 1.10 x10° 4.76 x10° 1.78 x10°
162.90 5.23 x10’ 2.11 x10’ 6.21 x 10 1.21 x10° 4.10 x 10° 1.60 x 10°
165. 00 5.14 x10 2.12 %10 6.44 x 10’ 1.22 x10° 3.98 x10° 1.57 x 10°
177.00 4.62 x10’ 2.24 x10’ 6.22 x 10’ 1.31 x10° 3.11 x10° 1.34 x10°
192.54 3.87 x 10’ 2.24 x 10’ 6.13 x 10 1.40 x 10° 1.98 x 10° 1.05 x 10°
198. 00 3.53 x10’ 2.26 x 107 5.97 x 107 1.37 x10° 1.47 x10° 9.23 x10°
207. 34 2.94 x10’ 2.16 x 10’ 5.23 x 10’ 1.27 x 10° 9.62 x10° 7.37 x 10°
222.14 2.05 x 107 1.82 x 10’ 3.99 x 107 9.51 x10° 4.27 x10* 4.58 x10°
236.94 1.29 x 10’ 1.36 x 107 1.59 x 107 4.91 x10* 4.80 x 10* 2.50 x 10°
250.70 7.93 x10° 7.14 x10° 3.45 x10° 8.74 x 107 3.89 x10° 1.64 x 10°
271.40 7.64 x10° 1.18 x10° 2.63 x10° 5.89 x 107 3.76 x 10° 1.70 x 10°
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fHTE A. P.40 ~60 m F1 A. P. 150 ~ 210 m &b 9] 28 £ B 04k 9 e 1) 5 00 0, B s TRRSEME (LA
A.P.56.7 m MBI, KWIEMEN6. 12 x10" N, #IE(E3.25 x 10" N). 7E A. P. 220 m Ab =&, #E
e TR AT TR 8T 57 (DL AL P.222. 14 m &b R, KWIERATME N 3.99 x 107 N, Hiil
fH}4.38 x10" N; 7E A. P.250.7 m &b, KIAZRAHE R 3. 45 x 10°N, FLHEAE 1. 47 x 10'N).
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HAME R 5.07 x 10° N - m, HIJUMH 4.243 x10° N - m), THURASHZE LT 32.46% (M HE N
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