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Abstract

The damages due to wave impact loads are largely affected by impact pressure
impulse and impact load area. The objective of this study is, as the third step. to
perform dynamic structural analysis of bow flare structure of 300,000 DWT VLCC
using LS/DYNA3D code, and to verify its dynamic structural behaviors. The impact
load areas of stiffener space 1.58X1.5s and 2.55X2.5s are applied to bow flare
structure part with relatively flexible stiffeners, and with stiff members such as
stringers, webs etc., respectively, under the wave impact load with peak height
6.5MPa, tail 1.0MPa, and duration time 5.0msec. Through the dynamic structural
analysis in this study, it might be thought that the structural strength of bow
flare structure is generally sufficient for these wave impact load and areas, except
that large damages were found at bow flare structure area with flexible wide span
stiffeners.
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(a) Central view of bow flare structure

(b) Frontal view of bow flare structure

(c) Central view of bow flare frame structure

(d) Frontal view of bow flare frame structure
Fig. 1 Finite element mesh

of bow flare structure
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Fig. 2 Position and area of wave impact load

Table 1 Summaries of dynamic structural analysis

Effective stress (MPa

Displacement (mm)

Shear stress (MPa) Absorbed

Shell Frame

Shell

Frame Center

Plastic strain

Hori. framq Vert. framg energy (MN-1

Peak| Resi.| Peak] Resi.

Peak

Resi{PeakiResi|Peak] Resi.

Peak |Resi| Peak|Resi.| Shell | Frame| Peak | Resi.

337.8] 61.6/3653| 83.8

34.0

6.1/119.2] 33154} 1.52

922| 4.6(174.9]31.0]0.0027|0.00791 0.050 | 0.017

315.1| 49.21323.3| 455

16.9

2.3|105] 09| 75| 0.54

1632]|19.6|144.0| 6.1 |0.0008{0.0013| 0.029 | 0.004

330.0| 32.5/174.6] 14.6

13.8

0.7 6.1} 021 26| 0.02

30.7| 0.8] 76.8| 1.0]0.0004]0.0000| 0.017 { 0.001

328.1/116.8|377.111879

68.0

26.2/76.2123.763.8(23.00

176.5{54.5|154.8{ 51.3 [0.0022{0.0109] 0.091 | 0.059

3153] 99.81336.8| 244

344

5.81[13.3] 1.3] 2.7] 003

100.5| 42]137.1| 8.6{0.0012[0.0003{ 0.027 | 0.005

358.71100.2|340.1| 41.8

37.1

881194} 3.0| 7.8| 0.06

101.1} 5.31156.5|12.1 |0.004410.0055| 0.048 | 0.013

362.8111.5(220.2| 223

21.4

62|116] 1.7] 42| 0.04

67.1| 3.6| 749! 5.1[0.0020{0.0000| 0.025 | 0.008

323.6|127.4/345.21140.0

49.9

14.8{44.1| 53]12.8] 1.34

169.3128.2|155.7{43.6 [0.0019{0.0020{ 0.126 | 0.034

365.6(107.91363.3106.1

269

7.01249| 19| 64| 0.12

152.714831117.5| 9.1 [0.0023|0.0058| 0.072 | 0.016

371.3|117.5|301.5] 92.1

30.6

12.3(134}) 41} 23] 034

616 76| 63.6]482]0.0026/0.0056| 0.068 | 0.029

370.2(108.5{347.9|112.2

43.6

12.3[16.0] 3.7| 63| 0.29

149.1[22.4|126.8{10.3 10.0043 |0.0088] 0.110 | 0.052

354.6(123.4]351.41117.4

37.5

8.0{29.3| 3.3112.3| 0.12

161.0|47.4|150.4| 10.1 |0.0016]0.0154| 0.095 | 0.036

366.41121.9/349.0| 719

29.6

92{119] 1.7] 3.1{ 0.05

160.1127.1{128.7| 8.0]0.0056{0.0016| 0.073 | 0.020
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Fig. 16 Shear stress( ryy) distribution
at frame of Case 8
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Fig. 17 Shear stress(r.) distribution
at frame of Case 8
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