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Fig. 1 Slicing bulk carrier “RUI AN CHENG” molded

surface
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Fig. 2 Damage stability calculation flowchart
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Fig.5 GZ curves comparison under the first
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Tab. 2 Absolute error of calculation based on minimum work method

15 4% fi 45

155N 5 5 42 i [7] i) s 458

R/ () PR /m KR /m
(i — LT A =S M- BN B B B W=

0 0.032  0.041 0. 041 0.001 0. 001 0. 041 0.027 0.107 0.022 0. 035 0.107

5 0.021 0.036  0.015 0.009 0.007  0.007 0.036 0.118 0. 060 0.034 0.118
10 0.045 0.070  0.036 0.015 0.024 0.024 0.057 0.166 0.126 0.063 0.166
15 0.074  0.097 0.066 0.015 0.018 0.026 0.083 0.218 0. 157 0. 084 0.218
20 0.083 0.098 0.057 0.026 0.038 0.033 0.112 0.267 0.190 0.100 0.267
25 0.088 0.114 0.069 0.028 0.042 0.036 0.149 0. 301 0.220 0.116 0.301
30 0.110  0.126  0.076  0.009  0.026  0.020 0. 150 0.318 0.223 0.118 0.318
35 0.122 0.141 0.096 0.001 0.013 0.012 0. 155 0.315 0.217 0.119 0.315
40 0.126  0.152 0.096 0.004 0.018 0.007 0.142 0.295 0. 204 0.116 0.295
45 0.126  0.147 0.095 0.007 0.013  0.004 0.131 0.279 0. 189 0.110 0.279
50 0.116  0.140  0.089  0.002 0.017 0.010 0.122 0.261 0.179 0. 104 0.261
55 0.110  0.125 0.077 0.008 0.021 0.012 0.111 0. 245 0.169 0.098 0. 245
60 0.091 0.102  0.061 0.017  0.030  0.025 0. 100 0. 230 0.155 0. 090 0. 230
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Tab. 3 Absolute error of calculation based on static equilibrium method
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0 0.002  0.001 0.001 0.003  0.001 0.001 0. 003 0. 003 0. 003 0.002 0. 003
5 0.002  0.011 0.004  0.006 0.012 0.001 0. 005 0. 005 0.005 0.006 0.012
10 0.007  0.020  0.009 0.008  0.013 0.006 0.008 0.008 0.008 0.010 0.020
15 0.003 0.019 0.001 0.001 0.017  0.006 0.012 0.013 0.013 0.009 0.019
20 0.013  0.015 0.022  0.007 0.004  0.001 0.014 0.014 0.014 0.011 0.022
25 0.027  0.015 0.021 0.019  0.004  0.009 0.019 0.020 0.019 0.017 0.027
30 0.021 0.015 0.023 0.011 0.008  0.001 0.023 0.025 0.024 0.017 0.025
35 0.020  0.025 0.010  0.012 0.018 0.002 0.026 0.031 0.031 0.019 0.031
40 0.023  0.028 0.016 0.013  0.010  0.005 0.025 0.025 0.026 0.019 0.028
45 0.026  0.020 0.018 0.009 0.015 0.009 0.019 0.020 0.018 0.017 0.026
50 0.031 0.019 0.019 0.011 0.016 0.008 0.014 0.014 0.014 0.016 0.031
55 0.024 0.012 0.020 0.013 0.019 0.015 0.012 0.013 0.013 0.016 0.024
60 0.023 0.009 0.019 0.011 0.021 0.016 0.009 0.009 0. 006 0.014 0.023
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Calculation of ship damage stability in bulk carrier’s loading computer

SHEN Ye, SUN Xiaofeng”, VYIN Yong, LIU Chunlei

( Key Laboratory of Marine Simulation and Control for Ministry of Communications.
Dalian Maritime University, Dalian 116026, China )

Abstract: To improve accuracy of ship damage stability calculation in bulk carrier’ s loading
computer, ship damage stability is calculated on the basis of ship 3D design data. First, offset data of
each cross-section is obtained by slicing designed 3D model longitudinally; Then, the hull data is
obtained by equidistant offsetting; Finally, the righting arms under different heel angles are calculated
utilizing the static equilibrium method and the minimum work method respectively. As an example,
the ship damage stability of 38 300 tons bulk carrier “RUI AN CHENG?” in three typical loading
conditions is calculated. The calculation results indicate that using NAPA as reference the static
equilibrium method is more accurate and meets the accuracy requirements of the leading classification
societies, while the minimum work method is proved to be inexact. Meanwhile, the static equilibrium
method is applicable not only to bulk-cargo ship’s damage stability calculation, but also to other ship
types such as liquid cargo ship and container ship during the design of loading computer.

Key words: ship damage stability; bulk carrier; loading computer; NAPA



