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Comparative Study on the Application of Direct Analysis Method to Large
Container Carriers
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Abstract

Recently, direct load analysis using ship motion program is required to confirm structural
safety for the Post—-Panamax class large container carrier. However, there is no exact
comparative study data for structural response between 20 and 3D wave load. So, in this
papes, to compare the hull girder stress response between 2D versus 3D wave load
calculation method, direct load analysis and global F.E analysis have been performed for
three kinds of large container vessels using each 2D and 3D wave load calculation
program. The results of 2D wave load RAO(Response Amplitude Operator) of each
dominant load parameter(vertical, torsional and horizontal moment) are generally bigger
than that of 3D results, especially in vertical wave bending moment. And the results of
structural analysis based on the equivalent design wave method shows that there is a big
difference in view of stress, but the stress distribution is very similar for each wave load
case.

% Keywords: Large container carrier(ti® 2181014 &), Torsional moment(HlS 2UAE), Direct
analysis(X! &5l &), Design wave(& H 1I})
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FLOW CHART OF FEM ANALYSIS USING WAVE LOAD

l Ship Motion Analysis : 2D Strip Method or 30 Panel ]

!

| Wave Loads/Motions : Transfer Function, RAO —I

l Short term Analysis & Longterm Prediction —|

!

| Equivalent Design Wave Selection : VWBM, HWBM, TM |

'

| Calculation of moment distribution for each wave case ]

.

l F. €. Analysis (Simplified Method) of Global Model —l

| Comparison of Upper Deck & Bottom Stress -l

!

I Comparison of Hatch Diagonal Deformation —J

Fig. 2. 1 Procedures for comparative study
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Table 3. 1 Heading angle and angular frequency for each Max. RAO value

Vessel Item VWBM TM-L/4 TM-2L/4 TM-3L/4 HWBM
2D(freq.) 0.500 0.750 0.800 0.800 0.750
5,500 TEU 2D(heading) 180 deg 60 deg 60 deg 60 deg 60 deg
] 3D(freq.) 0.482 0.814 0.759 0.704
3D(heading) 180 deg 120 deg 120 deg 120 deg 120 deg
2D(freq.) 0.45 0.750 0.750 0.700
8,000 TEU 2D(heading) 180 deg 60 deg 60 deg 60 deg 60 deg
3D(freq.) 0.520 0.760 0.730 0.700
3D(heading) 180 deg 120 deg 120 deg 60 deg 60 deg
2D(freq.) 0.450 0.650 0.700 0.700 0.650
9,600 TEU 2D(heading) 180 deg 60 deg 60 deg 60 deg 60 deg
3D(freq.) 0.427 0.759 0.704 0.593
3D(heading) 180 deg 120 deg 120 deg 60 deg 60 deg
Table 3. 2 Comparison for longterm & Rule value with 2D and 3D results
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. . . . . 1.09
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. . . . : 1
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Moment distribution of VWBM case (2D vs 30)
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Fig. 4. 1 Moment distribution of Max. VWBM
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Moment distribution of TM-L/4 case (2D vs 30)
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Fig. 4. 4 Moment distribution of Max. TM-3L/4
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