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Model Experiments on Surf-Riding of
a Fishing Boat in Following Waves
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Abstract

Surf-riding phenomenon of a ship in regular following waves is examined. Results of the self-
running model tests in the regular following waves show that there exists a definite critical condi-
tion in occurrence of the surf-riding phenomenon which is clearly distinguished from the large
amplitude surge motion, and that .the critical condition can be regarded as the moment when the ship
speed including the variable component due to the surge motion reaches the wave speed. Analytical
considerations of equation of surging motion in following waves explain the above critical condition
by the fact that once the ship speed reaches the wave speed, then the ship speed can not be changed
from the wave speed, because the ship is in a state of statical equilibrium with regard to the ship
speed,
~ Since the critical condition is clarified as mentioned above, it becomes possible to estimate the
critical wave height and ship speed for the surf-riding as a function of wavelength and wave direc-
tion for every type of ships and every loaded conditions, provided that the surge response function
in following waves can be estimated exactly.

A simple method for estimation of the critical wave height and ship speed is proposed and some
examples of the chart of the critical curves for a stern trawler are also presented. The estimation
of critical speed by means of the above method using Froude-Kriloff’s hypothesis and neglecting the
added mass, the resistance and the increase of the wave speed due to the dispersion by the finite
wave amplitude, is in the safer side by about 10% than the experimintal results. It is also empha-
sized that in the shallow water the critical speed is drastically decreased.
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Table 1 Principal Particulars

Items Ship 1/12 Mode! Remarks
Displacement A | 471.07 t 266.0 ks | full deprture
Length Lpp 30.58 n 2.548 n between perpend.
Breadth B 7.38m 0.615» mould
Fore Draft d. 1.2 m 0.135 = from base line
Aft Draft d. 3.62: 0.302 from base line
Mean Draft da 262 0.218 m from base tine
Roll Period T, 10.17 sec 2.68 sec 2.94 sec as plan
Radius of Gyration 0.297 Lpp

KG 3.3 n 0.280 » K = base line
GM 0.45m 0.0375 m
®G 2.7 m 0.26 m to aft
Propeller Dia. 2.30m 0.186 » stock propel ler
Pitch ratio cpp 1.055
Dir. of Prop. Rev. left right ahead
Rudder Area Ratio 1/21.3 1/21.3 Ar/Lppeda

&

Photo 1 View of Model

Fig.3 Body Plan and Shapes of Bow and Stern
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Table 2 Parameter of Experiment

A/Lpp h/A n{(rps)"*
0.5 1/40 5~20, 14 runs

1/20 5~21, 24 runs
0. 625

1710 10~15, 17 runs
0.75 1/20 5~21, 16 runs

1740 5~21, 30 runs
1.0

1/20 5~21.5, 29 runs

1740 5~21. 5, 15 runs
1. 25

1720 5~21, 15 runs

1/40 5~21.5, 28 runs
1. 50 1/20 5~21.5, 25 runs

1/10 13~21, 9 runs
1.75 1740 5~21.5, 11 runs

1740 5~21, 11 runs
2.0

1/20 5~21.5, 21 runs
2. 56 1740 5~21, 9 runs
3.0 1740 5~21, 9 runs

* n I number of propeller revolution
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