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Analysis of vibration performance of offshore platform with rocking wall system

installing viscoelastic rotary dampers
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Abstract: This paper introduces the installation of the viscoelastic rotary dampers at the hinged points of rigid connection rods between
the offshore platform and the rocking wall as the measure of vibration mitigation, which is based on the offshore platform-rocking wall
system, for further vibration control of offshore platform. The stiffness and damping parameters of the viscoelastic rotary dampers are
analyzed and optimized. The results show that damping and stiffness play a very important role in structural vibration dissipation, and
that the optimum values for stiffness and damping parameters exist within a specific range. Taking the JZ20-2 north high offshore
platform as an example, its simulation analysis is done under earthquake loads and in-situ measured push ice load using ANSYS, to
study different installations of viscoelastic dampers at the hinged points of rigid connection rods between offshore platform and rocking
wall, and the control effects are compared. The results show that the installation of viscoelastic rotary damper at the hinged points of the
rigid connection rods can reduce significantly the vibration response of the structure, and that the installation of the viscoelastic rotary
dampers at the right side of the rigid connection rods can have the best control effect.
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Fig. 3 The finite element model of offshore platform Fig. 4  Offshore platform model with rotary damper applyed to the right

corner of the rigid rods
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Tab. 1 Maximum displacement of lower deck with different damper dampings under Tianjin wave
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Tab. 2 Maximum displacement of lower deck with different damper stiffness under Tianjin wave
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Fig. 8 Comparison of structural deformation under Tianjin wave
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Fig. 9  Comparison of the displacement response of the lower deck in different conditions
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