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Abstract

To consider effects of essential parameters of water impact pressure on dynamic
structural responses of bow bottom structures, a parametric study for a ship bottom panel
is carried out. The idealized pressure time history models were assumed by triangular and
rectangular shapes in time domain. The main loading parameters are duration time and
peak pressure value maintaining the same impulse value. The structural models for local
bottom stiffened panels of a container ship are analysed. The natural frequency analysis
and transient dynamic response analysis are performed using MSC/NASTRAN. Added mass
effects of contacting water are considered and the pressure distributions are assumed to be
uniform in the whole water contacting surface. The effects of loading parameters on the
structural responses, especially maximum displacements, are considered. Besides the peak
pressure value, effects of duration time correlated with natural frequencies are thought to
be the important parameters.
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Fig. 2 Idealized time history of slamming
impact pressure(Lee et al 1999)

AP (MPa)
1Y) —

(e

0.008 0.01

0,002 0.003 - Time (sec)

Fig. 3 Idealized time history of slamming
impact pressure(Lee and Kim 1999)
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Table 1 Summary of natural frequencies.

Natural frequencies (Hz)

Order 3-bay panel Center panel
1st 87.124 69.497
2nd 116.80 86.004
3rd 154.61 113.36

Fig. 5 Finite element models for 3-bay
panel and center panel.
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Table 2 Summary of max. displacements.

Rising and Displacement
decaying time rectangular | triangular
(sec) X109 m) | (X10° m)
Ta/32 (0.000449) 106.9 106.7
Ta/16 (0.000898) 104.9 106.7
T+/8 (0.001796) 104.9 106.7
To/4 (0.003593) 94.19 102.2
Ta/2 (0.007185) 66.4 86.0
Tn (0.014370) 31.8 46.5
2Tn (0.028740) 16.0 15.2

L

(a) duration time=T./16, rectangular impulse

(b) duration time=T,/16, triangular impulse

(c) duration time=T,, tri'angular impulse

(d) duration time=2T,, reétangular impulse
Fig. 6 Time history of displacements at mid
point.

Z
ol

ro
J

tetxdstsl =28 M 47 @ W 2 S 20104 43



LOIAlL OITHEY, HES

and Yun 2008, lee et al. 2007). & 329
e XHAIREE AN panelel 1XF 08
order 07| MHE0l Table 10lM 20| &H =
F2Hta0| x)| ASAIRE Ble R &
b= QUL [MetA A &Y =
2 panel?l SENHS =
AMOE SUGHH FAs Yy

[}

>
> OM O

i)
mu = 0o o fir &£ 4~

o J
o J

U
B Jx 8D

z]

IZ )Y 0
co I 0 ¢,
2
x X

_|

J

il

d

0
\J HU ol

i

2

¥
2
Ju

fr o

DB B2IFOl Bl

HEl= MasS 20EC0H

Of
J
J
fl

S
[wm
-
e
S

4. 2E

Ol JHKI At Sl A28 AlHgS A
2ol &AM 8,600TEU= ZHIOIHE A==k
panell| & 2XSES LNEGITUCH

o

HRE Sol0d LEE0l M=K panel2l &
2

o
==

0 © g
HE
=
o
-
]
il
Hu
0=
on
ne
e
JA
o
3
é

A O

010

(S|

ZH AHM SHLE D)
0] 22 panel? NR&s =2
Ol 3o ANO0| =

20l OtLlet 22 9&9o| &
ot RISZAIREQ &8 2 2X
| et X010t AS = AII MEol Ol
J| =

Z2est 2oz ZE UE =+ UCL

=]

Al

0
10

t
3

rr

J¥ 0
ol

N

7
o
e

2

oo
ol
=
G

ol
N

£

Ol ==& XAZH=Z
‘ING 2 HEt = of
?Ist =24 oA Jl= N
(10033656)" A2t 2008
) WALZ &=
=UuFs HA2Hl X0l

nr >
iz
1%
{0
]
E
>
2
ne
>

4
v

Jon nx 00
e
o
m 1o
e 0

[E
nx

U
Elod 4 =2 19
4 2 oo re

-

L=

im
H
04
jg
£l
A
Jor 1o

3

a
o o
=]
Y EO
B
© |o
ton
o

10
ol

-
a

o

) =

MO

Lee, S.G. and Kim, M.S., 1999. “Development
of Structural Analysis System of Bow Flare
Structures — Prediction of Wave Impact Load
Calculation,” Journal of the Society of Naval
Architecture of Korea, Vol. 36, No.4, pp.
77-86.

Journal of SNAK, Vol. 47, No. 2, April 2010

247

* Lee, CK, Kim, S.C. and Yoon, J.H. 1999.
“Bottom Slamming Analysis of VLCC Using
Nonlinear Transient Analysis in MSC/NASTRAN,”
Proceeding of Annual Meeting of Structural
Research Group, The Society of Naval
Architecture of Korea.

* Lee, T.K,, Rim, C.W., Kim, Y.N., Heo, J.H. and
Kim, B.H., 2008. "A Study on Measurement of
Flare Slamming of Large Container Vessel(ll),"
Journal of the Society of Naval Architects of
Korea, Vol. 44, No. 3, pp. 279-284.

« Nahm, J.O., Kang, H.D., Chung, J.Y., Kwon,
S.H. and Choi, H.S., 2007. “An Experimental
Study on Slamming Phenomenon by Forced
Impact,” Journal of Ocean Engineering and
Technology, Vol. 21, No. 1, pp. 40-44.

+ Pak, J.K. and Shin, Y.S., 2006, "Structural
Damage and Strength Criteria for Ship Stiffened
Panels under Impact Pressure Actions Arising
from Sloshing, Slamming and Green Water
Loading," Ships and Offshore Structures, Vol. 1
No. 3 pp. 249-56.

* Wagner, V.H. 1932, "Uber Stoss und
Gleitvergdnge an der Ober flache von
Flussigkeiten,"  Aeitschrift ~ fur ~ Angewandle

Mathematik und Mechanik, Vol. 12, pp.
193-215.

* Yum, DJ. and Yoon, B.S., 2008, "Numerical
Simulation of Slamming Phenomena during
Water Entry of 2-D Wedges," Journal of the
Society of Naval Architects of Korea, Vol. 45,
No. 5, pp. 477-486.




