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Synopsis

In recent years, large-scale bollards (tractive force: 1500 kN and 2000 kN), which are not described in
Japan’s Standard Specifications for Port & Harbor Works, have been installed at quay walls because
of enlarged ships, especially cruise ships calling in Japanese ports. The main opinion of mooring workers
is that the head of large-scale bollards is too large, making it difficult to perform mooring work
and causing a reduction in work efficiency.

In this study, for the purpose of miniaturizing the head of the large-scale bollards, we first
organized the design concept and simple design methods for the head of large-scale bollards based on
Technical Note of PHRI No.102. Then, we carried out a questionnaire survey and interviewed mooring
workers, and also surveyed the large-scale bollards installed in various ports.

Based on the results, we proposed a miniature head, which is thought to be able to improve
work efficiency in mooring work, while ensuring safety during mooring for the bollards with
a tractive force of 2000kN. Furthermore, we prepared trial designs for 6 cases of large-scale
bollards with changed head shapes and material standards, and conducted interviews with the
bollard manufacturers to confirm their manufacturability.

As a result, we confirmed that the sizes of head of the bollards with a tractive force of 2000kN can be
more miniaturized more than the conventional shape considering improvement of mooring work

efficiency.
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