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The Method of Determining the Weight of Berthing Risk Index

Based on Simulation Experimental Data
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Abstract: In order to improve the objectivity of the weight of risk indicators and the authenticity of the
risk assessment results, we propose a method to determine the weight of risk indicators by experimental data.
Taking the risk assessment of large cruise berthing at No. 1 and 2 berths of Dongdu Port Area of Xiamen Port
as an example, we statistically analyze the experimental data from the simulation maneuvering and introduce the
coefficient of variation method and adopt the converse thinking method to determine the weight of risk indica-
tors. This method eliminates the human factor in the determination of the index weight, and has certain signifi-
cance for the analysis and application of simulation experimental data.
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Tab.1 Maximum track tape width statistics

B4 MiTEHEENE

Frs %> R T8 FFs %> R T8
Serial number Number Maximum track width/m || Serial number Number Maximum track width/m
1 10M613112D1 71.8 13 10M613112D2 100.5
2 10M623112D1 147.2 14 10M623112D2 140.4
3 10M613121D1 85.3 15 10M613121D2 77.2
4 10M623121D1 108.3 16 10M623121D2 66.8
5 10M613221D1 211.8 17 10M613221D2 199.5
6 10M623221D1 125.7 18 10M623221D2 89.8
7 10M613122D1 115.1 19 10M613122D2 68.2
8 10M623122D1 68.2 20 10M623122D2 68.2
9 10M613222D1 168.8 21 10M613222D2 69.8
10 10M623222D1 102.5 22 10M623222D2 58.8
11 10M613211D1 97.2 23 10M613211D2 50.5
12 10M623211D1 58.4 24 10M623211D2 64.1

Y KPR G S B S S

Notes: The number in the table is the simulation experiment number.
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Tab.2 Statistical formula of track width
variation coefficient for different wind currents
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Fig.5 Flow chart for determining the weight ratio of wind and current indicators
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Tab.3 Speed over the ground, Berthing angle,Maximum track tape width data statistics

JF5 P i ke A B KA 5
Serial number Number SOG/kn Berthing angle/ (°) Maximum track width/m

1 10M512112D1 1.244 1.9 72.2

2 10M522112D1 1.030 1.5 70.2

3 10M512121D1 1.139 0.8 69.3

4 10M522121D1 0.634 1.7 68.3

5 10M512221D1 1.273 1.0 124.0

6 10M522221D1 1.175 2.3 89.8

7 10M512122D1 1.105 0.5 62.8

8 10M522122D1 1.025 0.8 60.8

9 10M512222D1 1.504 1.5 115.5

10 10M522222D1 1.174 2.0 69.8

11 10M512211D1 1.682 1.8 118.4

12 10M522211D1 1.661 1.5 79.1

13 10M512112D2 0.535 1.6 66. 1

14 10M522112D2 0.341 0.5 76.0

15 10M512121D2 1.128 2.1 70.7

16 10M522121D2 0.989 1.8 72.2

17 10M512221D2 0.968 0.8 95.4

18 10M522221D2 0.971 2.2 63.9

19 10M512122D2 0.857 1.9 92.3

20 10M522122D2 0.748 1.8 62.5

21 10M512222D2 1.040 1.5 110.2

22 10M512222D2 0.855 0.6 71.9

23 10M512211D2 1.308 1.9 70.0

24 10M522211D2 0.748 2.3 69.8
SEHIE 1. 047 1.5 80. 05
bR o 0.316 0.6 18.75
BRZERT, 0.302 0.4 0.23
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Tab.4 Large cruise ship berth risk assessment indicator weight

— A5 bR €l 7 SEGETACE [

Primary indicators Secondary indicators Experimental statistical weight ratio AR (@) Weight
EES7S S EN N A Wind U, 0.607 0.378 1
Natural environmental factors W Current U, ' 0.6219
AR HFE ] Residual speed control U
o RIRTA esidual speed control U,, 0.322 4
BTN E o
‘ : SEPESA Berthing angle Uy, 0.301 8:0.400 0:0.234 2 0.427 4
Ship maneuver management factors U, X
FILITAT SERE Track width U, 0.250 2

LM R RORCE S T OB RS A R S T T AR I 1 2mA s, (U TR H 2

Notes: The weights in the table are only applicable to berths No. 1 And No. 2 in dongdu port area of xiamen port for large cruise, and are on-

ly for reference of other projects.
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