55 29 4 10 1) JIE AR 2 Vol.29 No.10
2025 410 A Journal of Ship Mechanics Oct. 2025

WS 1007-7294(2025) 10-1499-15

BT A% EIE N R K N B

REANSD, EHEAS, AHRY, KIFH, FRE, HHE"

(LSl AR a. WEE TR [ 58 A SR 38 5 b, WGP A P IE Be - IR IR AT T B, 1765 200240)

FEE R IR AR SR BN LA R 2 2 W BB R R . A SCNRER 097 BE 2307, K IR AR SRS T AR
FATSLE R BN T s 43 A Re i AVE IR 77 | Re AR ALY IR BE R T AN BB & 7 . RTpi
FERE R EAE S e B e AR A A RE VR o E— 20 b, AR SO S T B sk s 3 T e M A A
ST 50 1) DG SRR AR BRI o 3 M T K B S, TR TS ) i T T IR St iy K 28
ff RE AR . S5 RR Y SRR T e B IR AR s B B 28555 SR, IF b S BoK sl 112
fif REFEAE R B IR BN lUAh ) R B BH ) R85 IR AR sh iR B W MG C R, I T TR 30
G B R 7K B 128 R ARG IR . AR ARSI AR A I TR Tk R R EA S B X
IR WEARSY; BeRESr; KSR, K R B

RESES: TV312 XEAARIRED: A doi: 10.3969/j.issn.1007—7294.2025.10.001

Hydrodynamics of flexible pipe based on energy competition

SONG Meng—jie*®, REN Hao—jie", FU Shi—xiao®", ZHANG Meng—meng*’,
XU Yu—wang®®, YANG Meng—jie™®
(a. State Key Laboratory of Ocean Engineering; b. Institute of Polar and Ocean Technology, Institute of Marine
Equipment, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Vortex-induced vibration (VIV) of a marine riser is a great threat to its service safety. From the
perspective of energy, the hydrodynamic force on the riser undergoing vortex-induced vibration was divided
into three components, i.e. vortex-induced force acting as energy input, drag force acting as energy
dissipation and added mass force acting a neutral role in energy. The energy competition between the first two
components determines the final energy effect of the fluid on the structure. Furthermore, the identification
method of hydrodynamic coefficients based on the flexible riser model experiment was derived for the new
hydrodynamic force model in detail. Through the towing experiment of the flexible riser, the vortex-induced
vibration response, and coefficients distribution characteristics under different flow velocities were identified.
The results show that the vortex induced vibration response of the flexible riser under uniform flow has multi-
mode participation characteristic, which leads to the "jump" phenomenon of hydrodynamic coefficients. The
vortex-induced force coefficients and drag coefficients behave significant correlation with the amplitude of
VIV. Based on the measured values between hydrodynamic coefficients and response amplitude, an empirical

model for hydrodynamic coefficients under energy competition force model was preliminarily established.
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The research in this paper provides a valuable reference for the development of fast empirical prediction
methods of marine risers in the future.
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flexible pipe in uniform flow flexible pipe model
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