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Abstract

The recently-developed automated vessels require a system which evaluates the operating condition of
the ship at present position from weather information as well as sensors ; forecasts the operation condition
in the sea state to come in foreseeable future ; and suggests the optimum course and speed for ship’s sa-
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fety.

According to a study, deck wetness, propeller racing, slamming, rolling, vertical acceleration, lateral acce-
leration, vertical bending moment at midship etc. were chosen as the factors for evaluating seakeeping per-
formance. As a matter of fact, there is no developing the hardware of a system which could consider all
the factors on seakeeping performance.

This study introduces a theoretical method which makes it possible to evaluate the seakeeping perfor-
mance by applying a theory from reliability engineering, and thereby establishing a safety space.

The author adopts rolling and pitching as the factors on seakeeping performance by clarifying the corre-
lation of stochastic processes with the factors presently adopted for evaluating seakeeping performance,
and develops the overall seakeeping performance evaluation system in consideration of the safety of human
being, cargoes and the ship.

This method of evaluation shall be of much use in developing the practical system of seakeeping perfor-
mance of a ship in waves.
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Table 1 Factors presently adopted for evaluating seakeeping performance and their critical values
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Fig. 6(a) Correlations between pitching and the
factors presently adopted for evaluating
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Fig. 7 Comparison of the maximum dangerous-
ness between pitching-rolling and the fac-

tors presently adopted for evaluating sea-

keeping performance
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Fig. 8 Evaluation of seakeeping performance of a ship in waves
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Table 2 Principal particulars of a container ship

ITEMS DIMENSIONS
Length P.P. Lpp(m) 175.00
Breadth B (m) 2540
Depth D (m) 15.40
Mean Draft du (m) 9.50
Displacement Volume (m®) 24,742
Block Coefficient Cs 0572
Length-Breadth Ratio L/B 6.89
Breadth-Draft Ratio B/D 2.67
Center of Buoyancy 1. (%Lpp) 1417
Hight of C.G. KG (m) 9.52
Metacentric Height ~ GM(m) 1.00
Rolling Period Tk (sec) 18.00
Radius of Gyration K,»/Lpp 0.24
Propeller Diameter D, (m) 6.50
| Propeller Pitch Ratio p 1.055

Table 3 Beaufort No. and wave characteristics

Mean Wave Period | Significant Wave
Beaufort No.
To(sec) Height Hys(m)

6 7.60 3.90

7 8.90 5.30

8 10.30 7.10

9 11.70 9.21

| 10 13.10 1150
mHiitERE FEMES HES o2 #HhiEl HE
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Table 4 Beaufort No. and critical rolling angles

E#BA 9%
Beaufort No. || B3 (m/sec) . RAEEEA
Heeling
6 124 0.9° 25.8°
7 15.5 14° 25.2¢
8 189 2.0° 24.5°
9 226 2.9° 23.6°
10 26.4 4.0° 22.2¢
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Fig. 10 GZ curve and critical rolling angle
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