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Abstract : It was carried out a review of operating limit analysis for small high-speed boat by author. In general, a review of ship’s seakeeping
performance is performed in the step of ship design, but this study was carried out in the state of completion of boat. Motion performance of Pitch,
Vertical and Lateral acceleration and Slamming were satisfied in some encounter angle but deck wetness was not satisfied in all it does the analysis.
As a result, sea state rather than the speed and encounter angle of vessel have a greater effect on the seakeeping performance of target vessel. It

seems to be due to the size of the target ship.
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(b) Encounter angle
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Fig. 1. Coordinate system and encounter angle.
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Fig. 2. Wave energy spectrum at sea state 5.
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Table 1. Principal dimensions of 14M high-speed ship

Item Dimension
Length overall 14.10 m
Length water line 11.82 m
Breadth, moulded 410 m
Depth, moulded 1.55 m
Draft, design 0.77 m
Displacement, full load 13.6 ton
LCG FROM MIDSHIP -0.997 m
KG 1.335 m
GM 1.580 m
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Table 2. Loading condition for seakeeping performance evaluation

Significant .
Sea Wave Waye Loading Ship Encounter
S . Period .. Speed Angle
tate Heigth Condition
[sec] [kts] [degree]
[m]
0, 30, 60,
5 3.25 9.7 full load 15 90, 120,
150, 180
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Table 3. Seakeeping criteria
Criteria
Motion Response Definition
Operation Survival
Roll SSA” [deg] 8.0 30.0
Pitch SSA® [deg] 4.8 8.0
Deck Wetness [No./hour] 30 50
Slamming [No./hour] 20 50
Vertical *)
Acceleration SSAT el 04 0.8
Lateral *
Acceleration SSA™ [e] 0.2 0.4

)SSA: Significant Single Amplitude

Table 4. Specific positions for seakeeping performance evaluation

Item Position Units ItemRemark
SSA i
[deg]
Roll Center of
0 Gravity Maximum Single
MSA .
Amplitude
[deg] (MSA)
. Center of SSA
Pitch Gravity [deg] )
Upper Deck
Deck Wetness of FR.16 [No./hour] -
. Bottom of
Slamming FR.15 [No./hour] -
Vertical Center of SSA
Acceleration WH [g]
Lateral Center of SSA
Acceleration W/H [g]
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Fig. 3. Motion RAOs for full load condition at 15 kts.
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Table 5. Conditions not satisfying seakeeping criteria

Angle (¢ () () 0 0 (¢ )
0 30 60 90 120° 150" 180
Item
SSA 0.06 1.80 4.65 20.63 19.95 12.0 0.00
Roll
MSA 0.11 324 838 37.21 3599 21.67 0.00
Pitch 090 0.77 048 0.04 056 095 1.09

Deck Wetness 270 260 230 160 245 263 285

Slamming 11 7 3 0 2 5 5
Ver. Acc. 0.01 001 002 0.07 017 024 0.27
Lat. Acc. 0.00 0.02 004 0.12 012 0.08 0.00
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