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Abstract:

equation of risers are presented. Riser’s top tension is variable with time because of FDPSO heave motion and it

Based on the conceptional design of FDPSO, the mechanical model and partial differential governing

aslo changes with axial considered gravity. The fluid force expression includes both the votex-shedding effect and
fluid damping force. The nonlinearly equation is solved through numerical method. The dynamic analysis is done
to research the influence of parametric excitation to vortex-induced vibrations rooted from FDPSO heave motion.
The comparison of the results of three special working cases reflects that risers have large response under the
combined action of “lock in” and parametric resonance; the higher modes response have quite a little proportion
in total displacement especially in the bending moment and shearing force; the amplitude of heave motion has
little effect on the vibrations.
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Fig1 Mechanical model and reference frame of a riser
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Fig2 Sketch of the FDPSO tension system
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Fig 3 First mode time history response under 3 different cases
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Fig.5 Modal bending moments and modal
shear forces under case 2
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Fig4 The mode time history response under case 2
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Fig.6 Envelop curve of the response under case 2
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Table 2 Influence of FDPSO heave motion amplitude
under case 2
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5 9.54 2.21 0.99 0.28 11.26

3 it

KILAEH 1 FDPSO AMEHEFia 8l LA L,
ST T ALE AR EIR B T, H Galerkin V4 H1 4
B Ak PR R0 FEIEA T I 3 P SR e, iok S5 £
fEHA T M &5t

(1) %4 FDPSO i 5 A2 S H LI i ik
BRI AAERT,  SEAE AR e KR (R B

(2) WIKEAET, LI B 4R U6 S A i
S P 5 M) 5 15 | EE A o

(3) FDPSO i 3 ¥y H i % 7 3 (1) 3 B 50 i 1
A K

AR SC R &5 10 S S P S TR S 1 59 AT R
fill |, WA & FDPSO MG Lo Ll ft
s, FLZ20 TR PER, h T LR
TRESERR, TN B AT IE i, XA
— W B A

Bk

[1] Pollack J, Poldervaart L. A surface tree riser tensioning
system for FPSOs [C]// Charlie Burton. Proceeding of
2000 Oftshore Technology Conference, Houston, Texas,
USA, OTC 11902, 2000.

[2] Mamoun Naciri, Lledo.

frequency roll excitation of a rectangular barge [C]/

Naouel Non-linear low

(4]

(3]

(6]

(8]

9]

[10]

[11]

Faltinsen O M. Proceeding of the 2001 Offshore
Mechanics and Artic Engineering Conference, Rio de
Janeiro, Brazil, OMAE-01-1427, 2001.

Poldervaart L, Pollack J. A dry tree FPDSO unit for
Brazilian waters [C]/ Ed Stokes. Proceeding of 2002
Offshore Technology Conference, Houston, Texas, USA,
OTC 14256, 2002.

MRikor, Y544, Ut TRUEE RV QA 7 Bl T i i
RAEIEENHT[T]. M5 LFE, 2007, 36(4): 142— 145.
Chen Chuli, Fan Ju, You Yunxiang. Analysis of the
motion of a new type of FPDSO in deep sea [J]. Ship and
Ocean Engineering, 2007, 36(4): 142—145. (in Chinese)
Iwan W, Blevins R. A model for vortex-induced
oscillations of structures [J]. Journal of Applied
Mechanics, 1974, 41(3): 581 —586.

Iwan W. The vortex induced oscillation of non-uniform
structure systems [J]. Journal of Sound and Vibration,
1981, 79(2): 291—301.

Dong Yanqiu, Lou J Y K. Vortex-induced nonlinear
oscillation of tension leg platform tethers [J]. Ocean
Engineering, 1991, 18(5): 451 —464.

G, R, XIGEH. WrEPR B T oL
e BRI T, 75 B Ve R AR, 2001,
31(4): 605—611.

Guo Haiyan, Wang Shuqing, Liu Defu. Study on static
and dynamical analysis of a marine riser conveying
flowing fluid subjected to environmental loads [J].
Journal of Ocean University of Qingdao, 2001, 31(4):
605—611. (in Chinese)

IR, WERE, SN EEET B ik D IRAE L S)
FIMARE[T). RS TR, 2008, 26(2): 11—16.

Xu Wanhai, Zeng Xiaohui, Wu Yingxiang. Nonlinear
dynamic response of the tendon [J]. The Ocean
Engineering, 2008, 26(2): 11—16. (in Chinese)

TURR, BT, BRI 2 HOR W) BUE T D).
AR TR, 1998, 31(4): 14—22.

Kang Zhan,
parametric resonance of cable in cable stayed bridge [J].
China Civil Engineering Journal, 1998, 31(4): 14—22.
(in Chinese)

Jack Pollack, Mamoun Naciri, Leen Poldervaart. The

Zhong Wanxie. Numerical study on

tension leg deck from drawing board to numerical design
tools [C]/ Terrell M Jones. Proceeding of the 2000
Offshore Mechanics and Artic Engineering Conference,
New Orleans, Louisiana, USA, OMAE-00-4001, 2000.



