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On the Evaluation of the Dynamic Safety of the Ship's Cargo at Sea
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Abstract

Onsz of the most important missons that are imposed on merchant ship at sea is to accomplish the
safe transportation of cargo loaded. Recently, a study on the seakeeping performance has been carried
out on the development of evaluation system related to the synthetic safety of a ship at sea. The
seakeeping performance is the ship’s ability sailing at, and executing its misson against adverse
environmental factors successfully and safely. Until now, however, there has not been any method of
quanitative evaluation on the dynamic safety of the ship’s cargo loaded. In this regards, this paper
has introduced the evaluation method of dynamic safety of the ship’s cargo.
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In order to evaluate the dynamic safety of cargo, the vertical and lateral acceleration which causes
the collapse, racking and local structure failure of cargo was adopted as the evaluation factors in the
ship’s motions.

The response amplitude of ship’s motions in regular waves is manipulated by NSM (New Strip
Method) on a given 2,700 TEU full container vessel under the wind forces of 7, 8 and 9 Beaufort
scale. Each response of ship’s motions induced by NSM was applied to short-crested irregular waves
for stochastic process on evaluation factors and then the vertical and lateral acceleration of each
cargo was compared with significant amplitude of each acceleration.

A representative dangerous factor was determined by comparing permissible values of stacking and
racking forces occurred typically to the vertical and transverse directions with the container strength
required on ISO 1496 at the positions of forecastle, poop and ship’s midship respectively.

Through the occurrence probability of the determined factor by Rayleigh’s probability density
function, the dangerousness which limits loads on container’s side wall as an evaluation was applied

in judging of the danger of the ship’'s cargo loaded.
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Fig. 1 Stowage Plan of the Container Ship used for Experiment



Table 2 Principal Particulars of the Container
Ship used for Experiment
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