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Abstract - Marine accidents due to loss of stability of small ships have continued to increase over the past decade. In particular, since
sudden winds have been pointed out as main causes of most small ship accidents, satety measures have been established to prevent them.
In this regard, to prevent accidents caused by sudden winds, a systematic analysis technique is required. The aim of the present study
was to develop a probabilistic approach to estimate extreme value and evaluate eflects of wind on motion characteristics of ships. The
present study Included studies of motion analysis, extraction of extreme values, and motion characteristics. A series analysis was
conducted for three conditions’ wave only, wave with uniform wind speed, and wave with the NPD wind model. Hysteresis filtering and
Peak-Valley filtering techniques were applied to time-domain motion analysis results or extreme value extraction. Using extracted
extreme values, the goodness of fit test was performed on four distribution fiinctions to select the optimal distribution-finction that best
expressed extreme values. Motion characteristics of a fishing boat were evaluated for three periodic motion conditions (Heave, Roll, and
Pitch) and results were compared. Numerical analysis was performed using a commercial solver, ANSYS-AQWA.

Key words - unitorm wind speed, NPD model, wind speed profile, wind load, fishing boat, probabilistic approach
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Probabilistic Approach to Assess Motion Characteristics under Wind Loads
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Fig. 2 Procedure of assessing motion characteristics under wind loads.
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Fig. 5 Example of applying peak-valley filtering (Lee and

Lee 2023).
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Fig. 6 Example of results from the goodness of fit test.
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Table 1 Principal dimensions of a 9.77ton fishing boat

a, p =90

l
a, p=270 |

i

a, p=0

Fig. 10 Schematic definition of coordinate system (a=wind
direction, 3=wave direction)
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Fig. 11 Example of pressure contour comparison for 9.77ton
fishing boat. (Lee, 2020).

Table 2 Environmental conditions for motion analysis

. LBP Breadth Draft Design Speed H; T, Wind Speed
Displacement Sea State No. P
P (m) (m) (m) (kts) (m) (m) (kts)
9.77ton 15.0 39 0.760 15.0 5 3.28 9.7 24.5
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Fig. 12 Wind Loads for 9.77ton fishing boat. (Lee, 2020).
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Fig. 13 RAOs of 9.77ton fishing boat (Lee and Lee 2023).
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Fig. 14 Heave, Roll and Pitch of a 9.77ton fishing boat.
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