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Abstract

The severe overall and local vibration of jacket platform are triggered by wave slamming load,
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resulting in structural fatigue damage and equipment failure. In order to reduce the vibration
rapidly, a multi-stable bracing system was designed, in which the built-in bilayered column
presented high stiffness and damping. The excitation and response of bilayered column created
reverse under cyclic load, then inducing hysteresis damping. Based on the combination of
stiffness equivalence of laminated structure and method of stability analysis, the multi-stable
jump threshold was calculated theoretically, and the relation between typical structural para-
meters and bending neutral axis was established. Subsequently, the effect of geometrical pa-
rameters on bearing and dissipation characteristics was discussed. Finally, the slamming load
was implemented numerically to jacket platform containing new braces. The results show that
the kinetic energy conversion efficiency is greatly improved and the stiffness of jacket platform
remains unchanged. The amplitude decay coefficient is nearly 8 times of the traditional jacket
structure.
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Figure 1. Schematic diagram of bilayered column
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Figure 2. A brace system with bilayered column
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Table 1. Geometrical parameters of bilayered column (unit: mm)

# 1. WREALMSHEA: mm)

JU R ) L, L Ty T, T, B
WM SR 1000 780 40 10 — 200
B | — 780 — — 30 200

Table 2. Material property
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Figure 3. The results of multistable column under sinusoidal load; (a) The sinusoidal force; (b) The curve of reaction force
and displacement; (c) The curve of reaction force plus linear spring force and displacement
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Figure 4. Buckling modes of bilayered column under compression force (magnify deformation 3 times)
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Figure 5. Schematic diagram of the equivalent process of bending deformation for bilayered
beam; (a) Diagram of bending moment of bilayered column; (b) Bending deformation of bi-
layered column
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Figure 6. The analytic model of bilayered column; (a) The coordinate system
setting; (b) Rotation hypothesis of the ends
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Figure 7. The effect of structural parameters on critical buckling load and energy dissipation; (a) Relationbetweencritical
buckling load and thickness ratio; (b) Relationbetweenratioofenergyconsumption and thicknessratio; (c) Relationbetween-
critical buckling load and ratioof elastic modulus; (d) Relationbetweenratioofenergyconsumption and ratioof elastic modulus
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Figure 8. Stiffness-damping map of material
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Table 3. Jacket platform model
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Figure 10. Slamming load and vibration attenuation process of jacket platform; (a) The time history curves of wave impact
load (1.5 x 10° N); (b) The free vibration attenuation curve of jacket
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Figure 11. The stress time history curve at the strength hazard structure of jacket platform; (a) Structural maximum stress
time history curve (Model 1); (b) Structural maximum stress time history curve (Model 2)
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