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Abstract @ In recent years, cargo lashing has received much importance, to help prevent the sinking of passenger ships due to the failure of vehicle and
cargo lashing during the transshipment of cargo. Consequently, the standards for lashing equipment and the structure of car ferries have been revised.
According to the current standards, all vehicles loaded on a car ferry sailing in smooth sea areas must be secured if the wind speed and wave height
exceed 7m/s and 1.5 m, respectively. In this study, we measured the roll and pitch of a passenger ship sailing in smooth sea areas, and compared the
measurements with the results of the New Strip Method (NSM). The vessel had a maximum pitch of 1.41° and a maximum roll of 1.37° at a wind speed
of 6 -8m/s and a wave height of 0.5 - 1.0m, and a maximum pitch of 1.49° and a maximum roll of 2.43° at a wind speed of 10 - 12 m/s and a wave
height of 1.0 - 1.5m. A comparison of the external forces due to the motion of the hull and the bearing capacity without lashing indicated that the
bearing capacity was stronger. This suggests that vehicles without lashing will not slip or fall due to weather conditions. In future, the existing vehicle
lashing standards can be revised after measuring the hull motions of various ships, and comparing the external force and bearing capacity, to establish

more reasonable requirements.
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Table 2. Principal dimensions

Item Dimensions

Length overall, LOA [m] 73.4
Length between perpendiculars, LBP [m] 60
Breadth moulded, By, [m] 14
Depth moulded, D,, [m] 3

Gross tonnage, G/T [ton] 576

Draught at full load, T¢ [m] 2.012

Full load displacement, Wr [ton] 1,098

Smooth water area boundary o \rj';
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Fig. 1. Sailing route.
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Fig. 2. SMC IMU.
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Fig. 3. Hull motion (Rolling & Pitching) by SMC IMU.

Table 2. Specification of SMC IMU
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Table 3. Weather condition
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Item State(1) State(2)
Wind direction ENE E
Wind speed [m/s] 6~8 10~12
Wave direction ENE E
Wave height [m] 0.5~1.0 1.0~1.5

Table 4. Measurement result

Item State(1) State(2)
Max. Rolling angle [°] 1.37 2.34
Rolling period [second] 4.83 4.33
Max. Pitching angle [°] 1.41 1.49
Pitching period [second] 4.90 3.98
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Fig. 4. Hull motion (Rolling & Pitching) by NSM.

Table 5. Hull motion data

Item State(1-2) State(2-2)
Rolling angle [°] 1.50 2.43
Rolling period [s] 4.83 433
Pitching angle [°] 1.41 1.49
Pitching period [s] 4.90 3.98
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