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Analysis of the influence of increasing buoys on the anchoring
system of ship-type cage under wave

CHEN Xuanguang', CHEN Junhua®’, DONG Xinlong', ZHENG Di’, CHEN Junchi’
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.College of Science and Technology of Ningbo University, Ningbo 315300, China;
3.Jiangxi University of Science and Technology, Ganzhou 341000, China )

Abstract: The ship-type cage is a new type of wind-resistant offshore cage. This cage uses a boat-shaped
structure and a single-point mooring method that can be rotated downstream around the anchor point.
Reasonable mooring system design is the key to ensure the safety and reliability of ship-type cages. According to
Stokes second-order wave theory and Morison method, the effects of increasing the buoy on the hydrodynamic
characteristics of the ship-type cage, as well as the effects of buoy position and size on anchor rope forces under
different wave conditions are analyzed by numerical method. Physical model experiments were performed to
verify the results. The results show that the maximum anchor rope force of the ship-type cage increases with the
increase of the wave height, and has no obvious change with the period. Connecting the buoy increases the
longitudinal displacement of the floating frame, thereby reducing the maximum wave current force on the
floating frame and the force on the anchor rope. The maximum anchor rope force decreases first and then
increases as the diameter of the buoy increases, and decreases as the buoy moves away from the connection point
of the buoy.

Key words: ship-type cage; single point mooring; buoy; rope force
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