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ABSTRACT: The present study developed a model to estimate the light weight of an ultra-large container ship. The weight estimation model
utilized container ship data obtained from shipyards and the subdivided this weight data into appropriate weight groups. Parameters potentially
affecting the group weight were selected and expanded based on experience for weight estimation, and a correlation analysis was performed by the
SPSS program to determine the key parameters characterizing the group weight. A weight estimation model applying the multi-regression analysis
was proposed to assess the weight of an ultra-large container ship at the preliminary design stage, and the results obtained by the suggested method
showed good agreement with the shipyard data.
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Table 1 Weight data of container ships from shipyards

Shipbuilding yard  Container capacity =~ Ship numbers
Company A 1,700~6,700 TEU 12
Company B 1,600~6,500 TEU 6

Conceptual design  12,000~18,000 TEU 3
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Table 2 Specific Comparison parameters of Frigate

Weight estimation of a 2500 ton class trimaran frigate
(2000 ton KFX base)

Element New Parent Ratio

ship m)  ship (p)  (n/p)

1 L 120.00 96.00  1.2500
2 B 30.00 11.50  2.6087
3 D 12.00 6.60 18182
4 Disp.pwt 2,500.00 197520  1.2657
5 LBD/100 432.00 7286  5.9289
6 LD 1,440.00 633.60 22727
7 LD(22D + B)2 4,199,040.00 386,553.02 10.8628
8 LBD? G 286416.00 28,911.85  9.9065
9 LD 17,280.00 418176 41322
10 SHP 60,000.00 53,640.00 1.1186
11 T 4.200 3418  1.2288
12 G 0.5525 0.6012  0.9190
13 Cup 0.2717 0.7519  0.3614
14 L(B + D) 5,040.00 1,737.60  2.9006
15 WSA 1,824.00 1,314.06  1.3881
16 2(D - 1TL 1,872.00 61094  3.0641
17 LB Gy 978.12 830.10  1.1783
18 Kw 1,000.00 84540  1.1829

Accommodations

19 Accomo officers 15.00 16.00  0.9375
20  Accomy NCO's 20.00 23.00 0.8696
21 Accomg enlisted 100.00 114.00  0.8772
22 Accomy total 135.00 153.00 0.8824
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Table 3 Correlation analysis between parameters and weight
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Table 4 Regression analysis of body weight (SPSS)
Model Non-standard coeff. Standard coeff. Significance 95% Confidence interval
ode .
B Standard deviation beta probability Upper limit Lower limit
1 (const) 433.287 1256.922 345 734 -2197.480 3064.055
CONT_IN -8.65E-02 1121 -.09%4 -.077 939 -2.433 2.260
LBD_100 1.064 1.066 1.136 .998 331 -1.168 3.296
LB 4.117E-02 405 137 102 920 -.807 .890
LB_D -5.10E-02 247 -.253 -.206 .839 -.568 466

a. Dependent variable: BODY
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LIGHT Weight Comparison between Built and Estimation
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HULL Weight comparison between Built and Estimation
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Fig. 4 Difference distribution of hull weight

OUTFIT Weight comparison between Built and Estimation
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Mach. Outfit Weight comparison between Built and Estimation
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Fig. 6 Difference distribution of machinery outfit weight
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Table 5 Weight comparison between estimation model and
conceptual design results

Principal Dim. Estimation Concept design
Loa 420.0 m
Lbp 400.0 m 400.0 m
Bmld 575 m 575 m
Dmild 272 m
Td 147 m 140 m
Draft
Ts 147 m
Light weight 57,500 ton 58,000 ton
. Td 213,700 ton 216,000 ton
Disp.
Ts 230,000 ton
) Deck 7,360 TEU
Container g 7,220 TEU
capacity
Total 15,000 TEU 14,580 TEU
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