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Stability Design of Small Buoy for Marine Physical
Property Monitoring

LIANG Guan-hui, XUE Yu-huan, SUN Bao-nan, TAO Chang-fei, GUAN Sheng, ZHOU Xing-hua
(First Institute of Oceanography, MNR , Qingdao 266061, China)

Abstract: A small disc buoy with a diameter of 3 m is designed based on the principle of ocean data buoy
and is to be used to carry the domestic marine meteorological and hydrological sensors for far-reaching
marine application demonstration. In order to verify that the design of the buoy can meet the project appli-
cation requirements, the environmental parameters of the buoy working area and the design parameters of
the buoy, such as its mass, gravity center, buoyancy center, draft and drainage, are analyzed, and the sta-
bility calculations are completed by referring to the ship static principle and wave theory and calculating the
initial stability and large dip stability of the buoy. The stability parameters of the buoy are thus obtained,
which include initial stability center height, stability center radius, inherent period, free maximum roll
angle, static stability curve, dynamic stability curve, maximum restoring force arm, ultimate static tilt
angle, stability vanishing angle and stability criterion. By analyzing all the parameters, it is shown that the
design of the buoy fully meets the requirements of the “Technical Rules for Statutory Inspection of Domes-
tic Navigating Vessels (2011)” for the stability of ocean buoys, indicating that the design of the buoy is
reasonable in parameters and feasible in scheme, and can be applied to the buoy development of the project.
Key words: marine physical parameters monitor; small buoy; initial stability; static stability; dynamic sta-
bility
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