KB EMBE R LE
# 36 F 4% 199F 114
Journal of the Society of
Naval Architects of Korea
Vol. 36, No. 4, November 1999

Development of Structural Analysis System of Bow Flare Structure(1)
- Prediction of Wave Impact Load Characteristics -
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Abstract

The bow flare structure of a ship is designed considering wave impact loads
largely caused by relative motion of the ship and wave at rough sea. Empirical
design is still used because impact phenomenon and structural behaviour due to
wave impact load can not examined accurately. The objective of this study is, as
the first step, to predict wave impact loads giving the structural damages to the
bow flare structure from the damage data inversely, using dynamic nonlinear finite
element code LS/DYNA3D, and to perform various parametric studies of wave
impact pressure curve for its characteristics, such as peak height, duration time,
tail height, rise time, etc.. The followings were obtained from this study: Dynamic
structural responses against wave impact loads are largely affected by impact
pressure impulse whose amount during duration time until peak deformation is
very important.
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Fig. 2 Reports of bow flare structure
damages
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Table 1 Material properties

ensity (0 ) 7830 (kg/m’)
[Modulus of elasticity (E) .06 GPa
IPoisson's ratio (v ) 0.3
[Yield stress (o) 35 MPa
Ultimate stress ( ¢ ) 445 MPa
[Failure plastic strain (&) 0.25
[Dynamic yield stress constants {D = 404 s p = 5
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Fig. 5 Stress-strain relationship
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Table 2 List of variables of parameters on impact pressure curve model

Peak Height Peak Width Tail Height Inmtial Tail Duration Time | Rise Time
(MPa) (sec) (MPa) Height (MPa) (sec) (sec)
Peak 8.0(-6.15%)
Height 10.0(_0.00%) 0.001 1.5 15 0.01 0.0025
12.0( 615%)
Peak 100 3G 5000
(3 ) 0. 3 ()
Width 575 0.0020( 0.00%) 13 L5 0.04 0.0025
10.0 0.0020( 26.15%)
Tail 1.0(-24.62%)
Heiaht 10.0 0.001 1.5(_ 0.00%) 15 0.01 0.0025
g 2.0( 24.62%)
" ‘ 0.5(-6.15%)
I“‘H‘"’! }T:“‘ 10.0 0.001 15 1.0(-3.08%) 0.01 0.0025
g 1.5(0.00%)
Duration 0.010(_0.00%)
Time 10.0 0.001 1.5 1.5 0015(36 1590) 0.0025
Rise 0.0015(0.00%)
Time 10.0 0.001 15 15 0.01 0.0025(0.00%)
0.0035(0.00%)
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Table 3 Responses with impact pressure
impulse with partial duration time

Duration § 0.02 [ 003 ] 0.02 {6.05] 0.035 | 0.1
(Impulse%)l(~13.23)1€0.00)|(-46.15)0.004(-50.77) (0.00)
QOccurrence_Time of Peak Deformation (sec
Frame 0.019 [0.019] 0.020 10.020] 0.030 [0.030
Web 0.011 }10.011} 0.015 10.015] 0.027 {0.027
U.S. Shelt] 0.019 {0.019] 0.019 [0.019} 0.030 10.030
L.S. Shell] 0.010 10.010] 0.015 10.015] 0.027 10.027
Displacement (mm)
Frame 76.0 8101 37.0 {400} 160 [155
Web 3.0 2.6 08 |06 0.0 0.0
U.S. Sheil | 820 [ 87.04 41.0 {440{ 165 1164
L.S. Shell| 187 801 110 [1121 1.3 1.2
Relative Displacement (mm)
U.S. Shell] 5.8 6.5 42 141 0.9 0.9
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Absorbed
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Fig 17 Variation of general responses

at duration time under 0.01 sec
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