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A study on evaluation of ship motion in irregular waves

Chang-Heon LEE, Chan-Moon CHOI', Jang-Young AHN, Seok-Jong KiM, Byung-Yeob KiM and Ritsuo SHIGEHIRO'
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In this paper, the results of evaluating the passenger comfort due to the standard deviation of acceleration in vertical and
lateral direction regarding the ship response in irregular wave by ordinary strip method in regular wave and energy spectrum
using linear superposition theory in order to evaluate the motion of experimental ship are as follows. According to the results
of ship response, it was possible to find that, in order to reduce the motion of ship, a ship operating in bow sea was more
stable than in quartering sea. In the results of analyzing the standard deviation of acceleration in vertical direction according
to each component wave pattern, when there was a wave length of 56m and an average wave period of 6 sec, most of cases
showed the peak value. And among them, the standard deviation was 0.35 which was the highest in head sea. And in case
of lateral direction, the maximum value was shown in a wave length of 100m and an average wave period of 8 sec. And
it was 0.16 in beam sea and x =150 °. In the evaluation of passenger comfort due to standard acceleration in vertical and
lateral direction, it was 80% in head and bow sea. On the other hand, it was shown to be 15% in follow sea. Accordingly,
when the expected wave height in a sea area where a training ship was intended to operate was known, it was possible

to predict the routing of ship. And altering her course could reduce the passenger comfort by approximately 50%.
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Table 1. Principal particulars of the experimental ship M.S Nansei-maru

Length over all 4196 m
Length between perpendicular 34.00 m
Breadth(molded) 750 m
Depth(molded) 330 m
Full load draft 290 m
Gross tonnage 175 ton
Main engine 1,800 ps
Section areas 364.08 m’
Block coefficient 0.647
Midship section coefficient 0.942
Icb -0.79 m
Longitudinal radius of gyration 025 L
Transverse radius of gyration 0375 B
GM 0.75 m
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Fig. 1. Body plan of the experimental ship M.S Nansei—maru.
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Table 2. Response amplitude of relative bow motion in regular waves: 7 ”/ hy

Cb = 0.647, Lpp = 34.0m, Fn = 0.340

Heading Angle

VX 0° 30° 60° ‘ 90° 120° 150° 180°
2.00 1.0493 1.0503 0.9880 0.9831 0.9992 0.9996 1.0010
1.49 1.0899 1.0380 0.9086 1.0494 0.9835 0.9853 0.9912
1.24 1.0336 0.9644 0.7615 0.5702 0.8882 1.0093 1.0241
1.09 0.9782 1.0285 1.4741 1.3011 0.8856 0.8948 0.7765
0.98 1.4204 1.5665 2.0075 1.9042 1.5815 1.2134 1.1325
0.90 1.8952 1.9319 2.2682 2.0374 2.0341 1.8328 1.6960
0.83 2.2464 2.1582 2.3823 2.0095 2.1782 2.2086 2.2030
0.78 2.4884 2.4271 2.4178 1.9081 2.0405 2.3292 2.3681
0.74 2.6500 2.5548 24141 1.7912 1.7872 2.3013 2.3969
0.70 2.7616 2.6355 2.3940 1.6866 1.5447 2.1387 2.3175
0.67 2.8300 2.6861 2.3597 1.5752 1.3258 1.9302 2.1467
0.64 2.8693 2.7164 2.3198 1.4739 1.1519 1.7483 1.9783
0.62 2.9001 2.7323 2.2803 1.3832 1.0057 1.5975 1.8526
0.59 29195 2.7396 2.2371 1.3014 0.8912 1.4682 1.7732
0.57 2.9322 2.7393 2.1991 1.2309 0.8050 1.3966 1.6639
0.56 2.9414 2.7339 2.1674 1.1738 0.7348 1.3715 1.6279
0.54 2.9437 2.7221 2.1335 1.1166 0.7975 1.3465 1.6311
0.53 2.9475 2.7099 2.1031 1.0634 0.6406 1.3306 1.6249
0.51 2.9435 2.7027 2.0735 1.0167 0.6088 1.3407 1.6201
0.50 2.9439 2.6911 2.0454 0.9730 0.5907 1.3546 1.6450
0.49 2.9432 2.6827 2.0184 0.9315 0.5779 1.3732 1.6696
0.48 29377 2.6724 1.9955 0.8955 0.5740 1.3918 1.6887
0.47 2.9309 2.6626 1.9735 0.8627 0.5725 1.4097 1.7201
0.46 2.9226 2.6481 1.9517 0.8314 0.5755 1.4313 1.7457
0.45 2.9156 2.6347 1.9315 0.8029 0.5807 1.4507 1.7677
0.44 2.9088 2.6215 1.9125 0.7747 0.5893 1.4682 1.7912
0.44 2.9231 2.6292 1.9151 0.7729 0.5910 1.4641 1.7983
0.42 2.8947 2.6019 1.8797 0.7306 0.6100 1.4952 1.8296
0.42 2.8877 2.5912 1.8610 0.7061 0.6225 1.5123 1.8392
0.41 2.8808 2.5854 1.8464 0.6851 0.6335 1.5305 1.8522
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