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Abstract

This paper presents a simple and fast approach to plan the arrangement of supports
and to do a ship docking analysis. The unpredicted structural damages often happen from
a docking works as the size of ships are getting larger and larger. In docking a ship,
excessive reaction forces from supports are primary causes of the structural damage. The
grillage analysis method is employed to simply calculate only the reaction forces at
supports. The grillage modeling strategies are proposed to improve the accuracy. In this
paper, the results obtained by the proposed approach are compared with those of the
current whole—ship FEA for typical types of ships. Comparison shows that the results from
the present grillage approaches are reasonably in a good agreement with the 3-D full F.E
one. Finally, an integrated program developed for the ship docking analysis is described.
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Fig. 2 2D simplified grillage model
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Fig. 4 Sample diagram of linear load distribution

M 2 BRI SEESEY UE 2x= oE 2
I A2HAft End, Fore End), 2 Hl(weight), S5
SHEA(longi. center of gravity, LCG), RUE
(Moment)2 F=OZICE =& &tE 22X 2240l
N 2HE o= 20I1Y 7Y 22X GHE2=Z At
Ol €lCtH 1 LCG It ot=0l AAXIsH R22te =
Ol E=MoAH S =& LCG I LXIGHA &
2L 2 =20lME F0HE LCG 2 HatE oS

al

FEZ2H 20E LCG It LXGtEE SHH &
2 S22 ofsEEE de 2XEZ JtEoL

Fig. 4 2t 201 HAHSHCE

Fig. 4 0iIA 2AH A& 2ZE0IA AIFD E X
OlA2 gt D1t D2 = Ch8 Al 201 ol &ICH



o

714

Grillage Model Range

é—Le4=

Extended Element Range

N

o
_M,,w vm;
<[ e
1=
O

|
s
< v
b
1]

&)

2w

6l¢7(‘XfLCG "‘XTS)

Kl

U

o 2AH0ILD X

il
0
Kio

Ju

k

oI W

I(longi. center of gravity,

LCG)S IXI0IN, X, 2 X,

Xk
2

Il

J

5 Improvement of load distribution along

Fig.

t 2 ?IXI0IC
ols 2XEE Fig. 4 2 20l Ol&2totH 4;

E)

ship breadth

i

=2
=

AFNME (2)2 SHAMH AR=E FIt &

=2
[

—_

Sk

St
=2

B It tS ZUIAN &3

[

te 22 SHAH A0

2 H™c2ls

=)

2ol Mots

IH

=
=)

t

¢}

Z0A 2
tod Ct3at

s d=

1 2 A0 A
1l 9

=}
=

=4

2

==
[

KIr

Uk
0l

2+
=

¢}

110
Rr

0l
Rr

el
)

i
H

S20AM B0l 2 LIEFHC

olE

tH Sd Jldt

3.3 2Mal

[
ol

19}
00

10
10

HEEZ S

= UACH

oll
o
Rr

o JIEXIE Fo

uir

60

I AN

s

HOZ

=13 =3]

o

S Loyd 3014 RloraHE

|22 JIEXID

U

K0
o
7
ur

ol

Rr

un

oIA 2

3

100
0

I

B 20l

J
K
X0
ur

&)
uJ

o]

I+
IF

el

il
0

1 HG (hopper girder) 222 =0}

S

(2)

-

K0
s

==

ot ALt

I

9]
"

100
10
o0

KJ

ol

o

Uo
o
<

H
It

Ki0

o

= JF0AME AN ZEA0AM BIXIE 852

HAHH

=)

fun

2 20l

1

Rr

i
H

tet H

=
]

4

off &

m0
W

iioJ

=)

all

™

xr
o
Xl
KJ

of

1

22

Hd) 2

M=

(hopper girder,

ur

El]

SHOR 50 Z

o

F

Lloyd &=0IA HAlIE

=2
=

X

cll

U
]

or

or

o
00
o3

ol

H=z &o

b

1
oJ
&r
<0
i0J

Ct.

tH Fig. 5 2 2L

Al5to

H453H X6z 20084 128

pN|
=

3 =2

or

H

e

i)



2E, RES, O|EH, 0134, B, =42, 215
4, 2t0|8tEl 2 X Grillage 22 ol &
AA HAISH 2te5tE 2 XY HAF 2X oo e

ol et 280l &0 tist =2 il s =350,

Il s (hopper web)2l 20/12 2ol ¢

S4XIQ HIF ZU0 DXe=s HES HBES

Table 2 2F 20| =Jt SH!(hopper web) 2

£ Hgloll Ot Hakst 20t
A2, Side Girder 252

Fig. 6 0Nl £

2T oF

)= S (hopper web) 2 Z0IE 300 ~
400% HAESH 20l 3 X JEoHAE ZU2 FAF

o
&2 2 = QULH 0IA2 2HolHE2 =0l &
sF 2

ggt 2UE 20 =10 U= N0 &30 et
A A 242 BiXl ¥ 20t O2I] B0 o
S0l Tet O S 2EE00F ot= A0l g

i
I
B
-
o L
e

Fig. 7 1t 20 gt g2 NEs 2
= ACL =, LR A HMAlcte d8SEQl 2t
a8 SH HO(hull girder) SAXIE S22
ot HEgst Z0 2 3 R HAZUE Hlwdt
SCH A BSL20HAML ©H EMXl= 200 A
= 2 H0l, E/R OIMe 2 HH ELXIQ HE
Ol HE ZME 3D oA Z2k H 201
QUCH etM &30l et HEst 228 JHAE

fon

715

Table 2 Extension length of hopper web
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3 200% of Le
4 300% of Le
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Fig. 6 Reaction forces along the breadth by
variation of additional length of hopper web
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Fig. 7 Reaction force distribution for different section properties and 3D docking result
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(d) Reaction forces along the breadth
Fig. 10 2D docking analysis for Tanker
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