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Table 1 The marine riser parameters

parameter value parameter value
riser length L /m 1 000 outer diameter D, /m 0.533 4
inner diameter d, /m 0.508 density of riser steel p, /(kg/m®) 7 850
top tension coefficient C 1.2G6* offset S /m 5
modulus of elasticity £ /Pa 2.06x10" density of drilling fluid p; / ( kg/m®) 1 250
density of waterp_ /(kg/m?) 1 030 drilling fluid velocity V; (m/s) 2
wind current velocity V,, /(m/s) 1 tidal current velocity V, /(m/s) 0.9
wave period T'/s 8.8 wave height h, /m 4.9
top rotation stiffness K, /( N/rad) 1.288%107 bottom rotation stiffness K, /( N/rad) 2.711x107

E G™ NBRKAE T HE

Note G~ is the submerged weight of marine risers

Ly /m

B2 FkE =4 E

Fig. 2 The 3D deformation pattern of the riser
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Analysis on Deformation Properties of
Marine Risers Under Fluid Lift Forces

FENG Yu-qin', AI Zhi-jiu*, AI Yu®
(1. School of Mechatronic Engineering, Southwest Petroleum University,
Chengdu 610500, P.R.China .
2. Southwest Air Traffic Management Bureaw , Civil Aviation Administration of China,
Chengdu 610000, P.R.China)

Abstract: In order to analyze the riser deformation in complex sea conditions, the energy
method and variational principle were adopted to establish the mechanical behavior model, and
numerical analysis was made with the central difference quotient. The 3D deformation diagrams
of the marine risers were obtained, and the main factors influencing the marine riser deforma-
tion were investigated by numerical tests. The results show that the fluid lift force partly affects
the riser deformation. The floating drilling platform offset has a significant effect on the riser de-
formation, i.e. the riser deformation increases dramatically with the offset. The installation of
buoyancy blocks improves the stress condition of the marine riser, although that partly increa-
ses the riser deformation. Furthermore, the riser deformation decreases along with the top ten-

sion and drilling fluid density to some extent.

Key words: marine riser;fluid lift force; offshore drilling; energy method
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