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Simulations of Ship Maneuvering in Waves

(2nd report: zig-zag and stopping maneuvers)

by Hironori Yasukawa, Member

Summary

Simulations of zig-zag maneuver and crash astern in regular waves were carried out. The simulation model used
for the stopping maneuver takes only wave drift forces into account to usual maneuvering model in still water. On
the other hands, the model for the zig-zag maneuver includes wave-induced motion effects in addition to the wave
drift forces. In this paper the validity of the methods are confirmed through comparison with free-running model test
results in head and beam waves with various wave lengths for SR108 container ship model. It was found that the
simulation methods can roughly predict the zig-zag and stopping maneuvers in regular waves, although there is some
room for improvement. It may be needed to make more rational hydrodynamic model or improve the calculation

accuracy of wave drift forces.
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Fig. 1 Body plan of SR108 container ship

Table 1 Principal dimensions of SR108

WL BT

I symbol I ship | model |
Lopp 175.00m 3.500m
Ly 178.21m 3.564m
B 25.40m 0.508m
d 9.50m 0.190m
TG -2.545m -0.051m
Cy 0.572 0.572
A 24,801ton | 193.57kgf
S 5,499m? 2.200m?
Dp 6.507m 0.1301m
P 0.7348 0.7348
Hpg 7.70m 0.154m
Bp 4.215m 0.0843m
Agr 32.46m? | 0.0130m?
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Fig. 4 Comparison of time histories for 10/10

zig-zag maneuver in still water
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Fig. 5 Comparison of time histories of heading angle and rudder angle for -10/-10 and 10/10 zig-zag maneuvers
in head waves (x = Odeg)

2 still water

Fig. 6 Comparison of time histories of heading angle and rudder angle for -10/-10 and 10/10 zig-zag maneuvers
in beam waves (x = 90deg)
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Fig. 7 Comparison of time histories of heading angle and rudder angle for -20/-20 and 20/20 zig-zag maneuvers

in head waves (x = 0deg)
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Fig. 8 Comparison of time histories of heading angle and rudder angle for -20/-20 and 20/20 zig-zag maneuvers

in beam waves (xy = 90deg)
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Fig. 10 Comparison of 1st and 2nd overshoot an-
gles of -10/-10 and 10/10 zig-zag maneu-
vers in waves (upper: x = Odeg, lower:
x = 90deg)

Fig.9lc, x = Odeg D M\/L = 1.0 iIZBIFBHLIMA (v), fE
A (8), MNE (U), MMARWTS (8), REEAEE (r), FEEES
(Fn), TOXSH#)) (T) ORIRSFEROBZ RS, Felcd
TSED, MMERBERE AT, FIEBRIGENREL, 1T7&5A
T (OSA) WVhEW, KRR TIE, zigzag FEOMT, b
THEDSIBFEPRLNED, HETIEZOX I HHEIRZ S
NTHEST, MEETENLDKEL, HEBE LT, FEICE
13 B IRRAMEH IR © HR DB 5 TRV ATEEDD
%, ¥z, PEEAEEOC—IEERZ L, FHEEIZERES
REO BTN, —F, MERFAOY—/EICDNTE, 3TE
TR BRER L BB R U T3, KRICBOTIE,

FRWAE BT

2008 &= 6 J

time(s) 90

90
90
0 30 60  time(s) 90
0.4 . ,
<= 0.2 ] L P
2 of e oo R
w02 . R B
"0 30 60  time(s) 90
0 " SO U o
2 F
= ) ‘
) 30 60 time(s) 90

Fig. 11 Comparison of time histories for stopping

maneuver in still water
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Fig. 13 Comparison of stopping trajectories in beam waves (x = 90deg)
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Fig. 14 Comparison of stopping distance in waves
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