H51EB 5
201149 H

X % ® L K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 51, No.5
Sept. 2 011

XEHES: 1000-8608(2011)05-0707-07

P ARAE T Pk S Bk BRI fiit o 5 890 A

E = R A

(KRBFEBTA¥ EATEZR, 97 k#

o= g

116024 )

FE: 2R EOH BTN PP RELEER AU TRRER T EERD L L H
Bl gmMES N HTHEAR REAXFEMALE EWBE 2 A XE, XA Monte-Carlo
TEMERER TR ER S RS I RTT Rt Bl T R R
HELEZAWRELARERLRANE L TES AN EA SRR 2 E XKW £ R
EEMS0a MW RMEA TERBERAB MBS IRARE | B oA E VW HER

# K 0.511,7% 7 2 #H H 0.429.

KEEW: FHEFIGHES ) R H

FESES. TU332.2

MEERERE: A

o gl =

Bt T 22 T Y e R L 4% IR 22 ) Y B
o ke OB R ) A T R R R 4 T
Py iy 1z i TR A 3K S R 5% B ) R e e
i b iz b . O Hiz e PR AR X AP O T
SR PR O 2R i 40 C B 23 B AT AR B R B 22 O Ak
it 7R T A TR T R R A AR 1) 2 g A X % Sk ey s
BB TR R, S UM S @ BRTT IR 3 A AR
ZEAERE X 25 1 S TR OK M DX A T

H B A S R R I RS Sk i 45 A AR
2o i S DAL ORI L 250 O 32, B /K PR ik
— IR AL S8 T T 32 RIE 2 25 A 1 £
ARMEGTE X2 2] 7 AR K2, 55 208505 (19 8%
S G5 F 7Y 5 AR SO 3 10 2 P S S Ol S X A
— T R R A Sk A5 R L R T A SRS A

LI, 5 TH 55 PRl P 2 A 5 4 B e A9 A R
A BRAR A BT 5 I AR S AR T K A A R B
B R BT AR B T Iz B AR SR AR R
AT I LA T ARG 9 & R IF R T LT By
A GBI Y X T A iR RRD Sk 254 L R
PR T WA o g 2 B 1 52 i) R AT A —.

KRB 2009-09-20; fE&EIBAH . 2011-07-10.

o AR 52 B AR o7 ) SR A AR A ]
. kTR A A BT H AR Y LA
AP g FEAl A B FROR A BT 07 12 R A Sk K
Tt B DL RTHE B Oy s Sy ki DR OH I Y B TR AE
AR T 0 0 A R G T oy A, 1l S e A R 4y
AR, A5 o H L R TRk 2 Al L 5 H i
AT ST B B T EL 25 A4 B I RE e e /N L 7R T 5
GEit 2 Bk I 2 08 W 0L B B2 W X 5 T
F Al NN 50 N 18 A SO DL o 1
S R B A AR o AT G o

1 HHARAY S G fig

RIS IRAE I TRl RS SR L
R, AR H 2 2%, s 11 TR fof 2R )
(JTT 215—89) &yt 1 M ff 76 B VR A T 48 i fig
N7 RN/ W

E.. = —C.Mv? @)

o =

gl
|

(2)

O~

v, —

X E,, D8 B AR TR 200 0 A0 A 20 o BE
(kD s MW F AR BT &L (O, #2505 A 3T 3305 3808 A

EEWH: /N ="EZE AT LRI KI5 H (2007 AAT11Z130).
TEE®E . EAE (1981, % , M+ 4 , E-mail : wangjianchao007 @ yahoo. cn.



708 X &

B I X

¥ o R 51 %

IS AR HE A B TE 55 G R A0 BRI A 4 It 2 05
ar A BRI B wh s it U 0. 2) 50, i IR
FITR Z T A ARG 5 Sk f8 o 9 3 ) s (moe s 5
H S e Cm) o F2 A5 A A B 0T 05 Sk 9 e R e 7
553 B M TE (m) s D 9 AR Y02 7K (m) sd A%
BT K R (m) 5 L P (m) S 3 H A 00

_ gT* | 2nd
L o tanh i3 (3)
HAT BT H M (s).
BR 2 ) AKX DB
2
Ew = £-C.MgH (H/L)(L/B)* (d/D)* tanh Zz—d
4

(D) 2RI o RE I B A A L B
O TG JT] 215—98) xF=0 (4) i T3
MR B d/D WA 2.5, 08 R o 1215
0. 22, AFRKITHE, ZE o7 /An TR 0. 004,
R RN BUE SRR E, BT A Y

I (L/B)*(d/D)*’tanh T

(5

Ewo - aCm]\4gr

Hod o BL 0. 004.
MRFEMLE Y 2 A S AL BT o e
ERENENE LA E, % 015

E, ZEEWO (6)
n

Ko MEEMEECH ; K 85T 08 20 &
e sy B AN 2] R B

5 ARG 15
5[ H

2
E, = *aC.Mg = —(L/B)*(d/D)* tanh 2rd

L L
(7)
2 vy kR RE M S il o b

K H o C, K Fl H R YA Bl LA ok 2%
I AT AT e A
2.1 o.C, MK %85 br

SCHRES 138 o xF 2 A 12 50 B0 19 g2 1t 4 s
BHT a.C, MK 52 BRI R o A 2K 7Y
Wk 1 R,
2.2 S H Mg

SCHK[ 6 10 A ih v v 3 0 VR L R A LI 5 4

AR G RORE, SR 2 PR R e Mluy
GrA0 R B HOWE T 850 Ai ek B 280G H ORI
S n U B (S S AR

%1 aC, K WGt S 3t E oA LA
Tab. 1 Statistical parameters and probability

distribution of a, C,, and K

e 2
Rifi HL AR 12 Iy A 2R
a 0.001 6 0.432 X IE 2
K 1.25 0.165 (1 &
it 4% 1.43 0.163
Com S 1.11 0. 085 E2 5 A
2R 1.02 0.100

k2 HEmhgmitsH

Tab. 2 Statistical parameters of wave height

o X ARiTE 24 BN 2
X WA B
ap un H/m  6u  Hso/m
1 1la 1.657 3.577 3.93 0.197 5.94
50 a 1.657 5.938 6.29 0.123 5.94
) 1a 2.434 4.303 4.54 0.116 5.91
50 a 2.434 5.910 6.15 0.086 5.91

T Hso WE I 50 a PR H

2.3 AT diREm s TS B
QSR AL T A BE LS B STt 2, el
ARG RS S8l 1R

¢ _E_a« K G  (HY
kE a _llk Kk ka [Hk) (8)

O, = o'+ 0k + 08+ 495 (9)

FECOHE 1 TR A BORFE )T TT 215—89) , M«
= 0.004,K, = 1. 8, #HT C,. = 1. 45, P nf
Coi = 1. 25,2585} C = 1. 05, ¥4 DL EEHRIRA
%) A9 3 AT LA B 7 A 25 RS R AS o o )
ARE BRI S8 Nk 3 R,

HiZ 3 AT LLA A & dr se i B R AL
BN R RS o B bR HE(E H AR, SOk 7]
XS H) o MM 0014, MM JT)
215—89 B 0. 2, M faf 2 HL L JTT 215—98 WK
0.22, K CH T it 5 HE of /4n 3T LN
0. 004, BXAH Y T M0 o MIARAEMECN 0. 224,
JIT LA 54 o R 1 35 0 3R Bt /).



%5

FTRME: RRERTEEEMRIMBES D R0 709

X3 AREFEA TSR F BB EH)

Tab. 3 Statistical parameters of efficient impact energy (without considering the uncertainty of model)
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Tab. 4 Statistical parameters of efficient impact energy (considering the uncertainty of model)
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Statistical parameters of ship impact force (YGCH3000 (RL))

it B 2 iS50 )

Wl BE H T {E /kN bl 2% /kN PRUESE /KN

¥IH R4 5 AL ¥ R 5 5 R
5 1 340.54 681.00 3 540. 08 0.378 7 0.508 0 0.618 7 0.363 0
10 1 374,64 700. 10 3 544,91 0.387 8 0.509 3 0.632 1 0.357 4
20 1392.74 710. 10 3 547, 34 0.392 6 0.509 9 0.639 2 0.354 3
30 1 398. 94 713.50 3 548.16 0.394 3 0.510 0 0.641 6 0.353 3
40 1402.08 715. 21 3 548.56 0.395 1 0.510 1 0.642 8 0.352 7
50 1 403.96 716. 24 3 548. 81 0.395 6 0.510 2 0.643 5 0.352 4
60 1 405. 23 716.93 3 548.97 0.396 0 0.510 2 0.644 0 0.352 2
70 1 406. 14 717.43 3 549.08 0.396 2 0.510 2 0.644 3 0.352 0
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Tab. 6 Statistical parameters of ship impact force (YGCH3000 (RO))
Gt S8 @ FiZH(G0 @)
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¥H R A5 5t R ¥I{H R A5 5t R
5 1 145.09 668. 79 4 355.33 0.262 9 0.584 1 0.468 1 0.459 4
10 1170.48 690. 39 4 330.93 0.270 3 0.589 8 0.482 7 0.458 7
20 1 183.97 701.90 4 319. 23 0.274 1 0.592 8 0.490 4 0.458 2
30 1 188.59 705. 83 4 315.42 0.275 4 0.593 8 0.493 0 0.457 9
40 1 190.92 707.83 4 313.52 0.276 1 0.594 4 0.494 3 0.457 8
50 1192.33 709. 04 4 312,41 0.276 5 0.594 7 0.495 1 0.457 7
60 1193.28 709. 85 4 311.65 0.276 8 0.594 9 0.495 6 0.457 7
70 1193.95 710.43 4 311.12 0.276 9 0.595 0 0.496 0 0.457 7
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Tab. 7 Statistical parameters of ship impact force (YGCH3000 (RH))
St 28 ) St ZH(50 )
R EE L F#{H /kN P i 2% /kN PR /kN
5 1 278. 46 745.13 5 920. 07 0.216 0 0.582 8 0.386 1 0.474 1
10 1314.12 776.42 5 915.92 0.222 1 0.590 8 0.399 4 0.475 3
20 1 333.39 793.52 5 910. 03 0.225 6 0.595 1 0.406 8 0.475 7
30 1 340. 05 799. 46 5 907.55 0.226 8 0.596 6 0.409 4 0.475 8
40 1 343.42 802. 47 5 906. 23 0.227 5 0.597 3 0.410 7 0.475 8
50 1 345. 46 804. 29 5 905. 40 0.227 8 0.597 8 0.411 5 0.475 9
60 1 346. 83 805. 52 5 904. 84 0.228 1 0.598 1 0.412 0 0.475 9
70 1347.81 806. 39 5 904. 44 0.228 3 0.598 3 0.412 4 0.475 9
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Tab. 8 Statistical parameters of ship impact force

e Gy IO ) i 77 (50 @)
PERE ZEFRH HERE BRRU
YGCH3000(RL) 0. 392 0.510 0. 638 0. 355
YGCH3000(RO) 0. 274 0.592 0. 489 0. 458
YGCH3000(RH) 0. 225 0.595 0. 406 0.476
S 0. 297 0. 566 0.511 0.429
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Fig. 4 Probability distribution of ship impact force
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Statistical analysis of ship impact force under

wave action for flexible dolphin

WANG Jian-chao™, GONG Jin-xin, FENG Yun-fen

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The formula for calculating the ship impact force under wave action of open sea light wharf
is given by considering the elastic deformation of hull and dolphin and the nonlinear behavior of
fender. The ship impact force under wave action for flexible dolphin is statistically analyzed by Monte-
Carlo method based on the known probability distribution type of random variables in this formula.
The probability distribution function and statistical parameters (means coefficient and variation
coefficient) under different stiffness ratio of ship impact force are put forward in design reference
period. The results show that extreme Type | can be used as probability distribution model of ship
The means

impact force under wave action for flexible dolphin in design reference period 50 a.

coefficient and variation coefficient of ship impact force are 0. 511 and 0. 429, respectively.

Key words: flexible dolphin; ship impact force; probability distribution



