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Numerical calculation method for wave loads of floating structures in

shallow water
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Abstract: [ Objectives | For figuring out the response of floating structures in the waves of shallow water,
the main difficulty lies in the accurate solution and efficient calculation of Green's function and its partial
derivative of the finite water depth. [Methods] Therefore, a method is proposed to accurately calculate
the Green's function and its partial derivative by using the improved Gauss-Laguerre quadrature; then by
combining this method with circulant matrix principle, one approach for dealing with symmetry problem
and a simplified way of series for solving the formula are given. Finally, the numerical results of this
method are compared with those of other commercial software. [Results | The analysis results show that the
method proposed in this paper has high accuracy. [ Conclusions] This proposed method can be used to
accurately estimate motions and wave loads of the floating structures in shallow water.
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Fig.3 Transfer function of motion of bulk carrier

THAZE 2R 5 R R L AR F Wadam 3145 193153 45
RATIWIE  BIE TA ST AR AU L R ERTE .

5 4 ik

BT R BIE ML R ITITE AT
SRR T3 R (7 B ) FE 0 20 R G DX 2 235 A P bR
ROHEAT T T B SRR AFE S A0 X R AR AR BB 5, A
TS T PR TR K iz Sl RO 2 1) 58 B 3T
BEIT o ASSCE WA A T i AR B T LR B
T P o 50 B FG 3 B ) i e o O A BRK TR A
R R R PR E 20 40 TR AR B PE T T
o BEM B XK A IE A, 5IADE PR M AT
RS RS e BUR DX B 1 A5 21 L e B9 5
UIESR N el N K PN g g 18

ot [ F T R R R AT BE T O 5 R
T A 45 SR E AT X HE A3 BT, Bk 1A SO Y
A FRIK TRAR MK R B 3575 1 MR L 333 e e 1Y) IE
Btk o AR SCHESE A THE 7 o6 HoK P 9 IRz 3l
I TR 288 Aoy Al LA 2

SE

[1] Li L. Numerical seakeeping predictions of shallow wa-
ter effect on two ship interactions in waves [D]. Hali-
fax, Nova Scotia: Dalhousie University, 2001.

(2] WA, Z=0ass, 475, A RKIRE A% AR5
Bt sl ]. M 4s, 2005, 9(1): 23-28.

Xie Y H, Li R P, Shu Z. Numerical calculation of fi-
nite water—depth composite Green function [J]. Jour-
nal of Ship Mechanics,2005,9(1):23-28 (in Chinese).

(3] XUH, (L2, 285, A PR K B AR R B =T

B B iE Gauss—Laguerre 55 3% [J]. M 00 1 %%,
2008, 12(2): 188-196.
Liu R M, Ren H L, Li H. An improved
Gauss—Laguerre method for finite water depth Green
function and its derivatives [J]. Journal of Ship Me-
chanics, 2008, 12(2): 188-196 (in Chinese).

[4] Wehausen J V, Laitone E V. Surface waves, handbuch
derphysik[M]. Berlin: Springer—Verlag,1960: 446-778.

[5] John F. On the motion of floating bodies I1: simple har-
monic motions [J]. Communications on Pure and Ap-
plied Mathematics, 1950, 3( 1): 45-101.

[6] Newman J N. Algorithms for the free-surface green
function [J]. Journal of Engineering Mathematics,
1985, 19(1): 57-67.

[7] Newman J N. The exciting forces on a moving body in
waves J]. Journal of Ship Research, 1965,9(3): 190-199.

(8] ik, JLISHEPAAR ME s Sk E o [D]. 1 .
ERE:, 2011 17.

Lu C B. Fast algorithm for several circulant matrix[ D ].
Shanghai: Shanghai University,2011:17 (in Chinese).

(9] Ak, PhaF e, R3EIE. MR AT [M]. At
50 EH B Tl AR, 2007 27-31.

Dai Y S, Shen ] W, Song J Z. Ship wave load[ M ]. Bei-
jing: National Defense Industry Press,2007:27-31.

[10] 1ISSC. Very large floating structures [ C ]// 16" Interna-

tional Ship and Offshore Structures Congress. South-
ampton, UK: ISSC, 2006.



