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The Evaluation of Seakeeping Performance of a Ship in Waves
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Abstract

In this paper, a synthetic method for evaluating the seakeeping performance of a ship in

waves is studied.

For the prediction and evaluation of irregular phenomena to be correlated each other, the
multi-dimensional Rayleigh’s joint probability density function and the cumulative distribution
function are approximated.

According to this approximated function, it is able to calculate easily the occurrence
probability of the factors on seakeeping pertormance.

We proposed an evaluation method and an index to be defined by the seakeeping perfor-
mance reliability, that is considered as the dangerousness and the relative dangerousness of
the factors on seakeeping performance in waves.

The use of this method aid index will be effective to install the sensors which are

necessary to evaluate the states of ships at sea. )
Some examples of the calculations by this method for 175 m lencth single screw container

ship equipred with diesel engine are also presented.
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Table1. Principal particulars of ship

ITEMS ) ] DIMENSIONS
Length P. P, Lpp (m) i 175. 00
Breadth B (m) 1 25. 40
Depth D (m) [ 15.40
Mean draft dy  (m) ! 9. 50
Displacement volume (m?) f 24,742
"lock coefficient Cs : 0.572
Length-breadth ratio L/B { 6. 89
Breadth-draft ratio B/D i 2.67
Center of buoyancy 1. (%Lpp) 1. 417
Height of C.G. KG (m) 4 9.52
Metacentric Leight GM (m) ; 1. 00
Rollir}g period Tr (sec) 18. 00
Rér-iius of gyration K,,/Lpp ; 0. 24
Propeller diameter D (m) ; 6. 50
Propeller pitch ratio p ; 1. 055
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Table 2. Sea states
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9 11.70 22
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o RAFE 1107
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Fig.5 Two-dimensional Rayleigh’s joint probability
density function and it’s approximation
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Fig.6 An example of two-dimensional Rayleigh’s
joint probability and it’s approximation
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