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A study for rolling reduction of fishing boat by
utilizing u-type fish-hold
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1Faculty of Maritime Industrial Engineering, Cheju National University, Jeju 690-756, Korea

In this study it will be discussed how to solve the problem of discomfort from rolling motion on the fishing
boats. Most discomfort is caused by the short cycle of rolling due to the light weight of the boats. The light
weight is due to the FRP material which dries a boat. A way to improve the feeling of boarding by using fish
hold was researched. The experiment was done on experimental fishing boat made by FRP in Jeju. An existing
fish hold was designed and manufactured through the rolling test and that was used for a marine experiment. The
rolling condition of the  U-tank boat ideally designed was compared to that of an existing fishing boat using the
same conditions. The experiments were carried out two times on the stop engine in the outward Sehwa fishing
port, which the experimental data had analysed for effects of rolling reduction to compare the U - tank with the
of exiting fish hold. The results were confirmed that the U-boat tank in the roll period and GoM were more safe
than the existing fish hold and the average amplitude and significant of rolling angles were decreased relatively. 

Key words : Fishing boat, U-tank, Rolling period, Significant amplitude of rolling angle, Relative
cumulative frequency distribution
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Fig. 1. Cross-section of dimension u-type tank.
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Fig. 2. Schematic diagram of operating the equipments.

Table 1. Composition of the dual-inclinometer sensor and level transmitter

Item Specifications

Range of measurement 18 60

Dual-
Zero degree resolution 0.02 /0.06

inclinometer
11bit digital output(RS232/422)

sensor
Outputs analog output & 

4 programmable
Dimensions 100 66 40(mm)

Level
Accuracy 0.15%(FS/RSS)

transmitter
Thermal effect on zero 0.03 FS/
Thermal effect on span 0.03 FS/

Table 2. Experimental conditions of sea trial

Item 1st 2nd

Date 2006. 3. 21. 2006. 3. 26.
10:00 12:00 15:00 17:00

Experiment 33 32.640 N 33 32.636 N
Location 126 51.701 E 126 51.687 E
Wind 263 155Direction
Wind 1.9 2.2m/sec 1.3 3.2m/sec
Speed 20 30m 20 30mDepth

Anemometer

DGPS

Level transmitter

Dual axis
inclinometer sensor

Wind direction
Wind speed
Ship�s heading
Gyro signal

Position, Time

Depth

X-axis
Y-sxis
Reference
Ground
Power

PCMCIA-1

16 Bit
A/D converter

PCMCIA-2

RS232C multi port
4 port Res.
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1.119m , 

GoM 0.673m
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Fig. 3. Drawings of an existing fish hold.

Fig. 4. Drawings of an ideally designed fish hold.

Table 3. The result of GoM for tilts of rolling angle

Movement object type Drum of fill up a water
Movement object weight : w (ton) 0.12
Movement distant : y (m) 2.30
Movement moment : w y(Ton m) 0.276

Weight movement
1st 2nddirection

No
Port Starboard Tilt of rolling Changed tilt of Tilt of rolling Changed tilt

angle ( ) rolling angle( ) angle ( ) of rolling angle( )

1 1.47605
1.56225

1.40394
1.443672 0.08620 0.03397

3 1.42531 1.51151 1.41324 1.45297
4 3.08608 1.66077 3.02530 1.61206
5 1.42489 1.66119 1.44089 1.58441

Average variation 1.59893 1.52327
tan θ 0.02791 0.02659
Average tan θ 0.02725

2700mm

880mm

2700mm

2400mm
300mm300mm

880mm

400mm
730mm

1100mm

1100mm



Fig. 5 33 32.636 N, 126 51.687 E,
1.3 3.2m/sec, 155 , 

20 30m 
0.25sec 

3.18 , 2.39
. 

3.55 1.48 , 
5.038 , 2.70

1.86 , 3.202, 
, . 

( )
5.81 , 4.48

1.332 .
Table 4

.000 .05
( )

.
Fig. 6 Rayleigh 

, 
0.0 0.5 9.607%, 

0.048 , 

Table 4. Results of t-test for paired samples the existing and the ideally designed fish hold. The data are shown in mean,
standard deviation(SD), standard error(SE), degree freedom(df) significance(Sig.)

U

Paired difference

Variable Mean SD SE of
Difference of

Number of 95% confidence 2 tail
pairs mean Mean SD SE of T value df Sig.

mean Low Upper
limited limited

Existing 
fish hold 7477 3.766 2.704 .0313.

194 3.799 .044 .109 .280 4.447 7476 .000Ideally
designed 7477 3.571 2.654 .0307
fish hold

Existing 
fish hold 7224 3.183 2.245 .0264

Ideally .789 2.878 .034 .722 .855 23.300 7223 .000
designed 7224 2.394 1.792 .0211
fish hold

1st

2nd

Fig. 5. Time histories of the amplitude rolling angles in the existing(a) and the ideally designed(b) fish hold in irregular
waves at the stop engine condition.
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Fig. 6. Typical probability density function of the
amplitudes of rolling angles in the existing and the ideally
designed fish hold in irregular waves at the stop engine
condition.

Fig. 7. Relative cumulative frequency distribution
amplitudes of rolling angles the existing and the ideally
designed fish hold in irregular waves at the condition of
stop engine.
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Table 5. Analysis results of an existing and ideally
designed fish hold through two times experiments

Existing Ideally designed

Item fish hold fish hold

1st 2nd 1st 2nd

Total data 7627 7224 7477 7279

Average amplitude( ) 3.78 3.18 3.57 2.39

Variance 7.296 5.000 7.040 3.202

Starboard
Maximum( ) 9.57 6.67 11.28 7.42

Average( ) 2.45 1.48 2.44 1.86

Port
Maximum( ) 14.78 11.55 16.55 10.28

Average( ) 4.33 3.55 6.67 2.70

Significant amplitude of
rolling angle φ ( ) 6.98 5.81 6.67 4.48

Percentage effectiveness of
11.98 61.07roll reduction(%)

1__
3
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