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Abstract @ For safe mooring and towing between the ship and port, the equipment must be designed in accordance with the relevant international
regulations. However, some small shipyards and engineering companies often do not fully comprehend the core contents. Therefore, the international
regulations regarding towing and mooring equipment are reviewed and the bollard and chock are newly developed based on the Mooring Equipment
Guideline 4 (MEG4) standards. A bollard is a mooring equipment used to fix a mooring rope to the hull. It has two columns and is mostly used in a
figure eight pattern knots under the mooring condition. The chock, which is used to change the mooring rope direction coming into the ship from outside,
is manufactured using a casting with curvature. The two mooring equipment are widely used in the stern, bow, and mid-side. Owing to the increase in
the size of container vessels and LNG ships, the mooring rope load has increased and the safe working load of the mooring equipment must be revised.
This study summarizes and examines the results of the allowable stress method obtained using finite element analysis modelling. To consider the mesh
size effect, a reasonable criteria was suggested by referring the existing class guidance. Additionally, the safe working load was verified through
nonlinear collapse analysis, and the elastic region against load increments was confirmed. Furthermore, the proposed evaluation method can be used to

develop similar equipment in the near future.
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(a) mooring arrangement on deck

(b) typical bollard with two columns

Fig. 1. Example of the mooring arrangement and bollard.

Fig. 2. Typical chock with seat foundation.
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(a) chock with seat

(b) chock without seat

Fig. 3. Two types of the mooring chock.

MSC/Circular.1175-Guidance on Shipboard Towing and Mooring
Equipment % TACS(International Association of Classification
Societies) UR A2(Shipboard fittings and supporting hull structures

associated with towing and mooring)®] && A7FA] <2l L A
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Fig. 4. Bollard model and load condition of the chock (horizontal
and vertical load).
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where, N.T is normal towing such as harbour and manoeuvring,

T.F is maximum towing force as planed

O.T: Breaking Strength of towing line according to EN  (3)

where, O.T is other towing such as escort condition
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(b) maximum stress contour (detail)

Fig. 5. A maximum stress contour around upper bridge corner
under towing condition (S00HM).
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(b) von-Mises stress contour (ultimate strength)

Fig. 7. A comparison of von-Mises stress contour varying load

value.
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(b) maximum stress contour (detail)

Fig. 8. A maximum stress contour around upper bridge under
horizontal force of chock with seat (500x250x525M).
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(500x250x525M).
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(b) von-Mises stress contour (ultimate strength)

Fig. 10. A comparison of von-Mises stress contour varying load

value.
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