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ivaluation of Navigational Safety Using the Integrated Seakeeping
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Abstract

Generally, the navigational safety of a ship under various loading conditions is evaluated by a loading
manual. However, the loading manual handles only statical factors such as weight and buoyancy of ship
without including any wave conditions. Practically ship’s safety is much concerned with the occurrences
on the rough sea as propeller racing, rolling, deck wetness, vertical acceleration, lateral acceleration,

slamming and so on.

The purpose of this paper is to present a synthetic and practical evaluation method of navigational
safety using the integrated seakeeping performance index(ISPI) under loading conditions of ship in
seaways. The method is calculated by means of the ISPI by measuring only vertical acceleration.

Judgement of dangerousness is carried out for four loading conditions : homogeneous full loaded, half

loaded, aeavy ballast loaded, and normal ballast loaded conditions.
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In developing the practical evaluation system of navigational safety, it is useful to solve the
difficulties in measuring factors by sensors. And by applying the evaluation diagrames, navigators are
able to avoid dangerousness by keeping away of the danger encountering angle of wave direction

which the diagram shows.
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ITEMS DIMENSION

CASE 1 CASE 2 CASE 3 CASE 4
Length P.P Lpp (m) 259.0 259.0 259.0 259.0
Breadth B (m) 430 43.0 43.0 43.0
Depth D (m) 23.80 23.80 23.80 23.80
Mean Draft dm (m) 17.417 11.950 9.506 7.653
Displacement Volume (m’) 163375.4 108605.5 85132.1 65777.6
Block Coefficent CB 0.8411 0.8411 0.8411 0.8411
Length-Breadth Ratic L/B 6.023 6.023 6.023 6.023
Breadth-Draft Ratio B/D 2.469 3.598 4523 5.619
Center of Buoyancy Icb 3.236 4.232 4550 4725
Height of C.G. KG(m) 1355 10.28 11.84 12.13
Metacentric Height GM(m) 416 6.52 8.24 10.45
Rolling Period TR (sec) 16.908 13.506 12.014 10.668
Propeller Diameter Dp(m) 8.00 8.00 8.00 8.00
Propeller Pitch Ration P 0.7637 0.7637 0.7637 0.7637
Propeller Immersion (%) 219.38 156.0 141.25 114.25
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Beaufort | Mean Wave Period |Significant Wave
Scale To (sec) Height Hia(m)
6 7.60 3.90
7 8.90 5.30
8 10.30 7.10
9 11.70 921
10 13.10 11.50
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