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Abstract

Scaffolding system in the membrane LNG carrier is a steel structure composed of
various pipe—shaped members connected by specific coupling devices. In this study, the
automatic design program for scaffolding system in membrane LNG carrier has been
developed. It enables user to arrange members easily considering design constraints and
input variables such as size of tank, position of legs, level height and so on. In addition to
that, it creates finite element analysis model with loading and boundary conditions
automatically and carries out structural analysis. With post processor based a state—of-
the—art computer graphics, users can easily check the results of structural analysis and
make a report for structural safety of scaffolding system.

% Keywords: Membrane LNG carrier(LNG &), Scaffolding system(AIIZZ AIAE!), Structural

safety(?2 & OHAA), Structural analysis(* & oHl4!), Automatic design system(Xts & H AlAE)
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Fig. 4 Design procedure of scaffolding system

s &3 T208 e

>
(U}

H>
x

2 kR MOy oo oo oo > Hy oo

Fig. 4 OIA &2 Mgt =AS

ANAES 2T

o K
i
lo o

= 2

. Fig. 5
20l = dA X
LNG

U
0
U

up Ao
S

M H0 rx

29 1
E(corrugation)2l HHXI

Uct Yo AXIb AFHEH,
SIHE0l HHXI=ICH
=02l =0|=
AOIE @Z H(side opening)2l Xl
AJIEG FAE ALOIS)

DO}
O

T =2
x

04

Jeln,

S

20 O

zd detol ol

o
0x

,
NES= 2+, 1

kJ
®
9 o

I
&
=]
I>
=3
bl

!

=2 S0l A B Xl

v
22 & i X

Fig. 5 Member
scaffolding

condition

arrangement procedure of

system with design constraint

NJ
A

el

kK

dliae <

a=

C
3
ca
Mo
>
W

ra
om 00 0%

02
19 oz >

I o>
o
10
r\_l

0z

0%

10
ms o
roro oo

W oo i ng
i

W >
ol
=2
mu
04
0
=)
=)
ron
)

X
0 r .

2 02 02

S
x

y
o
Woaw o= & oukow
1A
>
M
©
0x
=
(=]

OEXIgf g2 <X

2
o
N
1
I
ton
i
i
%]



h=4
lon

SIEf, AldE, 2HE0I

QEEQOl BeBl 2 Z&E S0l YMStH X
oIMNgE OHEAZY 2 U =0 TetM =2
ARUM=E 2Me 24l o= 2H el
2el s HY 320 S2ES2 1ndoto
282 FIIEE Laess2 F4HoIRCH
el =2 2Mol CHS HiXl &Y =3 =
AJEY AIAHINAN 22 = 240l £t
20 =8 2 =& Sgolact 22 & HIXE

NSHOZ HUMFIE2 WL ACH

F _J EZ_._._‘f_L.

L [

A=A

\ =Nl

L2 i

TR

| e—ul [

\_.n —r—t |‘ _,! L

. il \/ g‘_ \

W
Leg—+

Fig. 6 Location of brackets, columns, and legs

4. AIEE AAE Ts 43 T2 ™

u

i

x

08 1
oo

JtE2E AMAY IS € 2208

S BHXINARE X

Fig.

~
&

o
=

il
° ox
=
Lo
fl
m
Lo
[
0
m re
>
on
ton

o
S
na
rn
Kl
Hu
¥
o
flo
=

oo M
o ooy

10

L=
on
]

N

o
Mo

A
o b
%
0¥ o 0x Jx mn we ro K

MW o M Lo
0x
1o
H
h
_oi .
E]
b
X
>
v

(IS ]
m
>
ton
Qi
S

101 &3 CIOIE!, £H Mgt
AHE R HHXI BXE
2 HXstl &8
4(HKS 2003) 2t
AAsSez +dote=

TOA JHES AJEE NS

LJNINI )
FHrkg
9'£~
e Y

2
|O_>r__|
10 0

4 o

T B0

|
©
~

TR
D[U

=
ol
-

9
1z
i
[}

M og |H 2 i X 02 8 |H

e
i 32
x

=27

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

237

Ship

| Coordinate Grap :

Manipulator |7

" = - Graphic Output

e = Global |
BT Coordinate | <
e Message Output

L Dialog

Fig. 7 Automatic design program of scaffolding
system

of = B2 UEHD T Fig. 7 3 20| &
CIPOIA JHEE Z2I#e AN Tee HSE,
A) MR S 918 YH, M) Y GHES

E25ts o EAFD HAIX

2+ 2o FX A4 dts =AY
Z(Warren and Richard 2002) b
el 2 2sel 24H 2012 &H Hst

L

e
Ju
=}
fO
4
i
[
=}
L]
0
ol
9 .
rt
=]
Hu
I
0
x
R HOr o

njo
o
0
ol

ALESI=E JHESIR20, A
S #Ha 2 220 J+sot
Sel AA HMEt xAs BIE
Z208E Fig. 8 ot Z0l EZ9
ENSCEZN &3 Hodo sfas &
AOE2E AMAE Os A 22189
Xl =& ZEX= Fig. 9 2 &Ch Fig. 9
AEXE @39 Xz, cdld AKX, e
SIS0l

GL
0 I 0l

1
wo rir 1

0
Qvﬂ
2 10

41 2 mn

X o x =

N
Ko

Y
oY
i
=
o

o o nin
=
010
Qﬂ
X2

I 4T A
sl
5
o
-
o
A
[0 X

uin
10

fo
e
o
4
%

&

0

10
|
&
3]
M
W
0
2
0
= M
I
0z
a2
Y

e
0 4~

H =

I ml. By
ol
o O
i
"o W
=g
o o
fin
L e
= O
g L=
E
b IO
-
in
o
o
=



Fig. 8 Basic design module of scaffolding
system
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Fig. 10 Evaluation of member buckling length
using node ID
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