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Abstract  In this paper, vibration suppression of deep-sea flexible tension legs based on nonlinear ener-
gy sink is studied. Considering a tension leg mechanical model with parametric excitation and nonlinear
energy sink (NES), differential equation of motion for nonlinear vibration control is derived by using
Hamiltonian variational principle, and the Galerkin method was used for discretization. The transverse
displacement modal vibration response of the flexible tension leg is obtained by numerical simulation,
and vibration damping performances of NES and TMD are compared. The results show that the nonlinear
energy sink has a more significant damping effect. Vibration control can be improved by adjusting the pa-

rameters of NES absorber.
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Table 1 Parameters of tension leg
Parameters Value
Length(m) 415
Tendon density(kg *+ m™— %) 7800
Modulus E(N « m~?%) 2.04X 10"
Outer diameter(m) 0.8
Inner diameter(m) 0.34
Added mass coefficient 1.0
Drag coefficient 1.0
Excitation period w(s) 15
Top tension(N) 3.462 X107
Platform heave amplitude(m) 0.1
Platform surge amplitude(m) 5
3
- - - - First-order ----- Second-order Third-order
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Fig.2 First third order transverse vibration response of

tension leg under uncontrolled condition
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Fig.3 Comparison of structural responses under different
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Fig.4 Comparison of mid-span transverse displacement of tension
leg with NES and linear vibration absorbers
(¢=45,k =100,m=15)
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Fig.5 Comparison of mid-span transverse displacement of
TLP with different absorber mass(c =45,k =100)
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Fig.6 Comparison of mid-span transverse displacement of

tension leg under different damping coefficients of
vibration absorbers(m =15,£=100)
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