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For optimal design of the hull dimensions of a semi-submersible platform, a method is
required that calculates optimal answers in a short time according to the certain objectives.
In this study, the grid search (GS) algorithm was introduced in the form of triple-objective
function in order to minimize the hull weight and reduce the heave and pitch motion response.

For this purpose, first the equations of the hull weight and heave and pitch motion response
were discretized as the parametric equations. The design variables and constraints of the
semi-submersible platform were considered. Then, this algorithm was implemented as a
single-objective function with the objective of minimizing hull weight of a semi-submersible
platform and its efficiency was evaluated by comparing the results with the results from
previous studies. Subsequently, the GS algorithm was developed as the triple-objective
function, which gives acceptable results in the shortest computational time. This study shows
that the GS algorithm is an appropriate method for multi-objective optimization and can
contribute to the more economical and efficient design of floating platforms.
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% write

the

for Lp=down
for bp=

o°

write
write
write
write
write
write
write

o o o° o o

o°

for

the
the
the
the
the
the
the

input constant parameters

boundary :ALp: up boundary

down : Abp: up
hp= down : Abp: up
for rc= down : Abp: up
for hc= down : Abp: up
for ..
for ..

hull weight and buoyancy equations
ballast tanks weight

constrain of ballast tanks

center of mass and center of buoyancy
GM constrains

neutral period constrain

geometrical dimension constrains

$%% Objective functions%%%

if

The written constrains is establish

end

bestw=w

oo oo

oo

if

determine the range of the wave frequency
write the equation of heave motion
calculate the heave motion response

The heave motion response constrain is establish

end

% write the equation of the pitch motion
% calculate the pitch motion response

if

The pitch motion response constrain is establish

end
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bestp(1,1)=Lp;
bestp (1, 2)=bp;
bestp (1, 3)=hp;
bestp(1,4)=Lc;
bestp (1, 5)=bc;
bestp (1, 6)=hc;

end
end
end
end
end

w=best w

H=best heave

P=best pitch

t=toc;

fprintf ('CPU Time (sec) =');

disp(t);

— Ay ( gxtumy AxBl Armsg s 5951 5 ol g L5 S
!

_4S+£’L§92ﬁ;w$?ﬂ;%)§i”st?J}‘OAA]C~w$ 4?*%?&%L5L°JLJ)§

9 A% e 09 S ool B e Ao (95 iy Slal el

ol oals ools Lz Vo Jgdo &0t g 900 S > il

sbl, Sl eslitul b agl AVVIA x V=T ples 5o w65

S oley G aS ol 1>l coreib, 2.5 GHz alidl> L Jgons

sl B9 ye Ao (§95 diy dlnge Sl (Sm i sl (2SS

145 (gt it 5951 3l oal Canwddy dngy ol 1+ Jourr

e )95l bl
S i

Afxay () 9l Jobo
\FlavE GRo) ol 2y

YIYO () ool glas )l

FIVY () Oy gl

YYIY () Oy glis )|
YIEYYY (o) Job cuz jo b gla)
YIEYYY (5io) (o8 Sz 5o yiwwlin glas
A¥FaY (%) 8% GO39

VIOAY () 920 &S > Feuly
VAP (4>,9) gy &S > el

5 oolatnl b (gjlwaigs 5l ool Cavs 4 olel avslie 1 S
sl oSyl (G55 (Hlg olal g (1Al (g o )5Sl
aisls Slas Jmue WUV S g ano g0y |y 00 1>l g
ol ) o5, cnl Euly jshies 5 g 5 50 OB ,> &b


http://dx.doi.org/10.29252/marineeng.16.31.29
https://dor.isc.ac/dor/20.1001.1.17357608.1399.16.31.8.7
http://marine-eng.ir/article-1-765-fa.html

[ Downloaded from marine-eng.ir on 2026-02-21 ]

[ DOR: 20.1001.1.17357608.1399.16.31.8.7 ]

[ DOI: 10.29252/marineeng.16.31.29 ]

(F-YA) Q9 Hleasl o )lee (P V)23l Jlo b)yo swiige 45,851 £l 0,8 alhas Lo, sl alel 43 )le

odd a8 )5 Llas o Bus wolgi .l (B ee 4800 d 1l D g0 4
el g e &8 > gl el s (55 03,5 Bl Jels
T 9 5 S Gl Ss Bore ders 55w Sl @ S >
b ol bl ©jgods Beb S 998 5 (g y9e Laily) SSTL
i Cgdgaze el 93 e gl alez I (b 058
85 e Lz )3 (598 piu oSl ol a8 S L s o681 o
Gz w2l Gl el mls s S ey
Wl Jol> T a8ldrwgl
ok Gy Y Gl GlaSl oz oSl @
5 W ST Djgoh G5 derd (S55w Ga ol
B,ls 1) ddossis
—oligS o 1) aie slaclyz 398 ablbanugs pi oSl @
3 oo ol (See (Slawlne oy (5
sl Gzl Sl saddile Aty glacl> @
5 & 9 22 DU S Sl laSid et
05 oS &y (339 ssb e
Lo 0,550 2l sl (658 slal) e a2 L5 @
slsSw dlax 5l jold logSw plu ol 1zl LB @
Ll (285 (98w 5 L
et 3 920 Ol > SYoles 09 o0 gty ooty iy lsie o,
Ol GG b g 95 dinS (002 by, 4 39y doud (S95w
(555w Ay Al olasl Bl drangd (glAS (Goinr o 555l 5o
20,5 dslomo 1 (2l (o g 00 (e B30 degd

OB 5lg aads’ A
1- Genetic Algorithm
2- Generalized Reduced Gradient
3- Simulated Annealing Algorithm
4-  Grid Search Algorithm
5- Floating Production Unit
6- Ballast Tanks
7-  Filling ratio
8- Sloshing
9- Response Amplitude Operator
&=l
1- Ye, Q., Jin, W.-l., He, Y., and Bai, Y.J.S,
(2013), System reliability of a semi-submersible
drilling rig, Vol. (1) 8, p. 84-93
2- Rothlauf, F, (2011), Design of modern
heuristics: principles and application, Springer
Science & Business Media, Vol 2.
3- Kratsch, D, (2010), Exact exponential
algorithms,Springer Heidelberg.
4- Williamson, D.P., and Shmoys, D.B, (2011),
The design of approximation algorithm,
Cambridge university press.
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