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Abstract: The shif2based helicopters are in complicated circumstances because of winds and waves. In this pa2
per, the movements of the ship on the sea and the external loads on the helicopter on aship are analyzed. The
helicopter and the deck of the ship are treated as rigid bodies. Mooring the helicopter is realized usually by u2
sing cables. The cable is considered as a flexible element, and can be only subjected to tension. The forces of
the cables are calculated by using two different methods. The expressions of the mooring cable tension calcula2
tion are derived. The locations of the mooring points are optimized by the genetic algorithm. Based upon the
mathmatic model and the genetic algorithm feature, the operator routine is designed. The programming
language of MATLAB is applied the program design. According to the characteristics of the mooring cable,
some added constraint conditions are taken into account for optimization. The optimum layout and the tension

forces in the mooring cables are obtained for different sea conditions. Finally, the optimization results are

found after making general comparison and analysis.
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Fig 1 Coordinate system and force directions
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Fig 3 Rigid body displacements of helicopter

¥ Hx,Hvy, Hz 1 Hex, Hey, Hez 20 5 LA K
NIRRT G IR AL bR 2R, W 2B WK AR 1T e
(PR FRAR G RN

Hx Hcx

{HY } D#{HC\}-F C (2)
Hz= He

cosH 0 sinH u

- snH 0 cosHy \

B EAR SR LA AR NIRRT 72 15 (A7
E/}E’pﬁi(ﬁ Hx,Hvy,Hz 2R & EP)

$X; Hex,
$Yi)= (D- E)#{ Hey ¢+ C (3)

$Z: Hez,
A E N 3 @3 1A R RE

© HYEIMER T RERMAIKIIHEETY
HEAGIT R B 2, A R W i 3 [ o, T R_KAE
E ARG N = X G S S A K
H, A 2 B IR Bt o, (R e B AT W46 9K 0.
RO A B S H BT q P AMER S
M SR e — AT TN .

FIREsz hr, DR AR T b 1R 9 ) A il
MRy, RI5K g . BRIZ B TR A M g 1) 5
IS RAN, WGV Hh AR VR Bk SRAG Rk T,
BT A 7 RE SR e AR R h AU B, I
=21 B 4 s

é\



55 6 10 A MECE T LR B R KA B AL 717

e

N iﬂ
N

B4 RERMEBUR R ERE
Fig 4 Forces on infinitesimal element of cable
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Fig 5 Locations of the mooring points on fuselage
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Fig 6 The mooring model
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Figl 7 Locations of the mooring points on deck
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