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Abstract - Recently, the occurrence of a ship capsizing was analyzed as the main cause of the lack of stability or loss because of the
Improper management of the center of gravity, the movement of cargo or heavy weight when excessive steering occurs or when navigating
during bad weather. Thus, to prevent a ship from capsizing, it is necessary to secure stability to enable the ship’s return to its upright
position, even If a dangerous heel occurs. The GM is a crucial evaluation factor regarding stability, which the navigation officer uses to
preserve stability. In this study, based on the stability data collected from the operating of ships for five years, The GM by ship’s type
according to the operating status was analyzed specifically such as a ship’s length, breadth, and gross tonnage. The fature of the GM
distribution according to a ship’s length was confirmed, and afier performing the correlation analysis between the breadth and the GM,
the ratio of the GM to breadth was calculated, and the result was compared with the previous ratio. Additionally, a simple approximation
formula and minimum GM for the estimation of the GM by ship type were proposed by the regression analysis of the GM using the
gross tonnage (GT)/breadth (B) to reflect the trend of larger ships being built. The results of this study are expected to be used as
data for the review of securing a stable GM on ships.
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Table 1 Specifications of collected vessel
No. | Type | GT(ton) | LBP(m) | B(m) Dr%f/tl(lm)
1 BC 75,275 259.0] 43.0| 7.684/15.164
2 BC 92,080 2822 450 7.691/18.270
30 BC 151,596 3280 550/ 9.986/21.401
1 CC 47,367 1700, 322 7.098/ 8478
CC 65,697 191.0] 354| 7.773/ 9.264
34 CcC 44,818 1740, 306| 7.385/ 8750
1 CS 28,467 213.0] 30.0] 5.040/11.170
2 CS 141,868 3495 484| 7.740/14.020
31 CS 9,990 132|  24.8| 6.712/ 8097
1 | LGT 47,454 2200 36.6| 7.094/11.411
2 | LGT 95,381 266.0| 434 9.645/12.006
21 | LGT 103,764 253.26| 472 8.984/11.333
1 | OCT 154,133 322.0| 60.0| 10.780/20.737
2 | OCT 30,027 1739 322 7.690/10.625
43 | OCT 8,294 120.0] 20.0] 4.048/ 8.386
* B 1 Ballast condition, L : Full loading condition
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Fig. 4 Average GoM by ship type
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Table 2 Comparison of GoM/B

(Unit : %)
Condition BC CC CS LGT oCcT
Ballast 23.8 10.2 225 18.8 229
Loading 12.3 59 3.4 6.4 9.1
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Fig. 11 GoM distribution of car carrier and container ship
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