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A Development of Whipping Analysis Program for Ship Hulls
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Myung-Jae Song™ and Seung-Min Kwon™

¢

=
ol
=
é
O
J¥
Je
ujo
1
04
ol

sdg 0122

dl hull girder2

SH FE o8 M8 Z21
LM, Timoshenko 201204
e T2 7240 CHoH)
2E 4 8Dt OIXlE
1§ ECEN = ZT2)3o A
dal & M9 20| OISt AI2d10|

=

x oo
>

2 i

H

oM o

ol
SR

<

.‘D

]

o

=
2

m

0
M4 & m

[

L

w

S, D, O
St ool BE

—" =

AsATZ9 QU

¢
Jv
1o
Jo 0 g

10
02 Jx 0% Oio

o 1o

e
0
Es

Iz
pra

0l

LR

an
[
R
S
U

;=

=

= g =
M < O

o2
A8 HT
oo
0x
|E
Hu
J
o
ro
oy

oin - mio

!
02 1o
v 2
30 0
-

>d

15|

dI

Jn
0Z
o
u
e

(%

#Keywords: whipping analysis(# &8l &), slamming(&ai2!), hull strength(& M2 $),

GUI(AIEX Jefz QIE{H ol A)
Abstract

A special purposed program for ship hull strength analysis considering whipping
phenomena is developed. In this program, the non-linear hydrodynamic impact force is
considered using the momentum slamming theory and the hull girder is modeled as elastic
body on the base of Timoshenko's beam theory. The numerical verifications are conducted
in the view points that the effect of slamming impact force, the effect of hydro—elastic
formulation, and the effect of various design parameters such as ship speed, wave
amplitude, wave length and others. By the application of a real ship design process, the
availability of the program is proved. This program has a GUI function for many 1/O data
process as well as the function to show the 2-D ship motion in the graphic window, and
has other available functions for the whipping analysis.
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Table 1 Principal dimensions of an ore
carrier

Ship Length 281.0 m
Breadth 480 m
Depth 23.7 m

Draft of Design 17.0 m
Young’s Modulus | 0.210E+08(ton/my++*2)
Shear Modulus 0.808E+07(ton/m**2)

Fig. 8. Body plan of an ore carrier
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Fig. 17. Time history of VBM : Wave height
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Fig. 20. Time history of vertical bending
moment at midship (ship speed = 29
Knots, wave height = 3.25 m )
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Fig. 21. Time history of vertical bending
moment at midship (ship speed = 11
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Fig. 22. Time history of vertical bending
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Fig. 23. Time history of vertical bending
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53 48 U4+=E U Green Water

Table 5. Occurrence of slamming and
green water according to wave conditions

AL

x4 s Green Water

! 2

Nolmo|azk|as| aa |2 =0 | o=
(m)inots |&8| =T |0B| B | OI&:
(m/sec) -14 m)

113.25( 15 | No | -3.6 | No |-10.4| No

213.25 29 | No | -4.5 | No |-10.5| No

3175 11 |Yes| -7.1 |Yes|-14.0 ?

4175| 15 |Yes| -8.9 |Yes|-14.9| Yes

5175 29 |Yes| -10.0 | Yes |-14.1} 7

61140/ 8 |[Yes| -12.5|Yes|-18.9| Yes

7114.00 11 |Yes| -15.7 | Yes [-22.0| Yes
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