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Development of Structural Analysis System of Bow Flare Structure(2)
- Prediction of Wave Impact Load Area -

by
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Abstract

Empirical design is still used to avoid a structural damage because impact
phenomenon and structural behaviour due to wave impact load can not examined
accurately. The damage due to wave impact load is largely affected by impact
pressure impulse and impact load area. The objective of this study is, as the
second step, to develop an efficient scantling program of bow flare structure, and
to predict its impact load area by comparing maximum dented deformations at
center of idealized panel structure model of bow flare structure of 300k DWT VLCC
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using LS/DYNA3D code, which will be used for its verification of dynamic
structural analysis, as the next step. Through this study, the impact load area
was estimated as 1.5sX1.5s stiffener space(s) in the case of panel with stiffeners
and as 2.5sX2.5s, with stringers, under impact pressure curve with peak height
6.5MPa, tail height 1.0MPa, and duration time 5.0msec.
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Fig. 2 Typical panel structure model
with stringer and stiffeners

Table 1 Dimensions of stringer and

stiffeners
Panel Dimensions (mm)
Members
Type h [ t| b jta]b|tn
Stringer 12,250 14 {3,500/ 20 {2001 18
w/ .
Stringer Upper Stiff.] 600 12 | 924|20(240{18
Lower Stiff| 600} 12 | 924(20(100] 14
WO | giffener | 600| 12 | 924|20 |240] 18
Stringer
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Fig. 4 Stress distribution and history
w/o stringer under area 1.5s%1.5s
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Fig. 5 Deflection distribution and history
w/o Stringer under area 1.5s%1.5s
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Fig. 6 Residual deflection distribution
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Table 2 Residual deflection w/o stringer
Impact Pressurd Stiffener Center |Shell Deflection

Area (s Xs) |Deflection (mm) (mm)
1.5%1.5 1.021 (12.1%) 8.470
2.0X2.0 4.443 (22.7%) 19.540

2.5%25 8.754 (39.9%) 21.954
3.0x3.0 14.946 (65.8%) 22.720
3.5%X3.5 19.838 (72.6%) 27.308
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Fig. 9 Residual deflection distribution
along stringer w/ stringer

Table 3 Residual deflection w/ stringer

Pressure | Cente ., [Singer Max.Shell Det
Area (sXs)]  (mm) i

1.5x1.5 ]0.011( 1.3%)]0.016( 2.0%)| 0.817

2.0X2.0 J0.180( 2.3%)|0.180( 2.3%)| 7.916

2.5x2.5 |0.893( 6.5%)]0.893( 6.5%)| 13.715

3.0x3.0 |2.359(13.2%)}2.359(13.2%)| 17.831

3.5%3.5 15.323(22.4%){5.335(22.5%) | 23.753
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