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Tab.l Principal characteristics

'R (m) 10.000 ki (kg) 60000
RIH (m) 2200 HA KR (m) 58.537
7K (m) 1.056 HERAELR  (m) 1.468
pH (m) 0.200 F08 (m) 0.600
KLHE R (m® 78.54 BOW (m) 9.035
HtEsE (kg/m®) 4.44x10°
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Fig.2 Added-mass coefficients of the buoy
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Fig.3 Damping coefficients of the buoy
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Fig.4 Motion responses of the buoy
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Tab.2 Coordinates of attached points and anchor points
KB - 1 fhiek 2 fieE3
x ¥y z x ¥y z x ¥ z

30m iR 4.1 0.0 -0.5 =21 3.6 -0.5 =21 -3.6 -0.5

B 304.1 0.0 -30.0 -152.1 263.4 -30.0 -152.1 | -263.4 -30.0
35m iR 4.1 0.0 -0.5 =21 3.6 -0.5 -2.1 -3.6 -0.5

B 304.1 0.0 =350 -152.1 263.4 -35.0 -152.1 | -263.4 -35.0

30m /K B 35m KEMEK N SHBEFF L RAEKIEAKF T @ (x T @) AR EETE (2 F7
FD)MBHXREERES, NEPITUES M@K SPHRERMBEEL FRKAEXR, TS FHF
KFMBBIRIUM ALY, YHERER B K, AN FA KPS S5EMER I B KRKE
1, BB R AT ekt B ARE AR AW L o

MFENFZRERMNTLEEBDING FHEF AME 30m KBEKAN 9.725,35m KBERA N
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Fig.5 The curves of mooring forces versus the displacement of the attached point
(Length of the mooring line=306.687m,z=—0.5m)
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Tab.3 Statistic values of motions and mooring forces in the extreme sea state

7K & 30m KB 35m

|KE | BME THE | AXE | BKMAE | BRAME | FHME | AXE
W (m) 11.60 -9.68 0.00 5.55 9.52 -13.06 0.00 5.57
2% (m) 3.95 -5.00 -1.67 2.85 3.80 -4.97 -1.23 2.37
=% (m) 10.74 -9.21 -0.15 5.45 9.15 -13.12 -0.20 5.45
iz © 24.87 -20.15 -0.19 11.74 19.07 -20.37 -0.25 10.81
HEE1 &N 7472 411 119.8 127.1 858.7 439 149.2 121.5
2 KN 246.2 16.3 536 44.7 2255 18.6 83.9 56.8
#E3 &N 246.2 16.3 53.6 44.7 225.5 18.6 83.9 56.8
#1%Mm ) 79.30 43.22 61.89 12.36 78.95 43.94 63.56 9.31
#2kMm () 69.22 28.79 48.80 11.99 68.32 31.64 55.05 8.92
#H3km () 69.22 28.79 48.30 11.99 68.32 31.64 55.05 8.92
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Fig.6 Time history of buoy motions and mooring forces in the extreme sea state
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Estimation of Buoy Metions and Chain Forces
in Extreme Sea State

MIA O Quan—ming, GU Min, YANG Zhan—ming, LIU Chu~xue
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Firstly, the added—mass, damping coefficients and motion responses of a buoy are calculated by
the three —dimensional potential theory .And then the motions of the buoy and the forces of the chain of
both water depths under the extreme sea state are simulated in the time domain in terms of the Cummins’
equations of six—degree. It is useful for the design of the buoy and the mooring chains.

Key words: potential theory; motion of a buoy; chain forces
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