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Abstract

Development of a simple fast-solving method based on the popular Morrison approach to
prediction of semi-submersibles' motion response is the main purpose of the current work. The
oblique seas' hydrodynamic specifications are modeled using small amplitude wave theory. The
velocity forces and moments have been shown to be small and are therefore neglected. The
damping coefficients are obtained from experimental results while added-mass is evaluated
using known experimental and theoretical data. Also the interference effects of the various
volume elements of the semi-submersible on the flow field are neglected. Comparison of this
approximate method shows quite a good agreement with those carried out by other researcher or
softwares except for pitch motion which gives a much higher prediction. Spectral analysis is
discussed in detail and is applied in predicting the short-term and long-term extreme motion
response. The short-term extreme response is based on 50 and 100 years return design sea states
while long-term prediction is based on the anticipated life of the semi-submersible. At the end
for verification of the model and for showing the method capabilities, "AKER H-4-2 P"
semisubmersible is analyzed. The approximate method results are in good agreement with the
output results of MOSES Ultramarine software as shown.
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a-submerged pontoons; b - surface piercing deck support columns;
¢ — bracing members; d — mooring lines;
&~ anchor racks; f - deck structure; g - moonpool;
h-accommodation; i — helicopter pad; j - drill piperacks

B9k dord (S50 9 il (aled -) UKW

dlore Sz (o B Gidge B S ol Brdod )
ol b glyel @ geuly 8 5 SIS i
Sly 6y Shdp g g Yol

28,5 o @l (Strip theory)

G295 Gl g0 ,d Y

Gl 05w 4 53,95 » hle goo B <> o
K,Y) oo Gl <ol Slaise ol Hlas 0 ¥V IS
S d Jate el Claze L @ L uly slal;
@it 9 0513 e Sl (28 k03l o0 (X,YD
D(X,,2,1) jgar Jhw Gle U5 Sy Jemuily
25 Gie bl 0 a0l a5 09y walys iy i LB
il golo

M Sl 3 sty /10 o)lod fpniy S

%0 9 doudlo -

23l (sl 5l s ] &y g redasd (slagSis
ol s 5 50 il 80 bowee jidu a5 09l oo 485
chie mhw shls g adls 13 (Gge &)9a)
ol O S8 ) aites O e by Jilas oS i
500 gl s o b ons ey (g,linle aasis
Lo b lo omany 511, 86 (p S bagS
logSwr (ul Wipde (e slo by 5 glosh
Clge Slles o banys e 5l S Olse
Ol 5 L g (BlassT sl i wiile) (b je
2 9 00n (gbelr CelB Loy busie b SesS
Slp gihe jlidaes 5 55kt slaan 5 (sles Gl
LSS 5 S > Blas g Ll Ly e e 43550
Olem e Sl Laulpb 5l sy U Pl g
il oo jliee 5 pals (slas S
ol B9 redes laglu 5l oslitul Lol coje
B 0y5e collad el gl Sl s
D Slas gylo e b a5 cusl sl (g la> Dlie
Lyls 0 9 (6,5 sleyg, 5 olels olass bl
Wl 0gdoe jue S gl g S Pl
s> o b Sl pitle sgaze g oS ae Aok
POl 5 e &0 e az il (RloolS e
Lo 9 golr (owyp Pl Some Sganles diie
Fhb by 5 wdbe | sam slagys 5 bogaly
obey Blao & pliws oz (Slaal b oS dige
Sl L Minimum Downtime) _Sstsl,ls';)
I, Maximum Seakeeping) losw b & 5L
2 slse ol
Jole S5 Gl LSS 5 D > polie syl Coneal
Ll dslne 5 005 S50t (b 50 S50 5 e
Extreme ) e o> Ll o logase

55w gl (go> polae o8l jskies (Conditions
o5l >,k 4 (Extreme Motion Responses)

Heave . Slip Joints asl) 3 @l s
£ g &% dige b o 5 (..  Compensators

s oY e Bl ol b eblls gliie oS S
B od.n] Cowdo UL..:):}u LR VoW d.u-” ! 6)5].0

OA


https://dor.isc.ac/dor/20.1001.1.17357608.1388.5.10.4.4
http://marine-eng.ir/article-1-66-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1388.5.10.4.4 ]

A s b o sl il 03 G e de (Sl s Fealy on

Lo Gwd—io ag puiis

[V] Bgsteden (g9 S5 o 9 WSS jlome 399 - Jg

Max. heave Max. roll/pitch Max. surge/swasy
Duration
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[m] [degree] [% of water depth]
Drilling 43.4 1.1-2.5 3-7 5
Running casting 12.5 0.8-1.0 34 3
Cementing and well testing 11 0.8-1.7 5-7 -
Blow out preventer and riser 9.9 0.4-1.0 1 1
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