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Abstract : Stiffened steel plates are basic structural members on the deck and bottom structure in ship, offshore. It has a number of one
sided stiffeners in either one or both directions, the latter structure was called grillage structure. At the ship structural desgn stage, one
of the major consideration is evaluation for ultimate strength of the hull girder. In general, it is accepted that hull girder strength can
be represented by the local strength of the longitudinal stiffened panel In case of considering hogging condition in a stormy sea, stiffened
panel was acting on the bottom structure under axial compressive load induced hull girder bending moment, also simultaneously arising
local bending moment induced lateral pressure load,

In this paper, results of the structural analysis have been compared with another detailed FEA program and prediction from design
guideline and a series analysis was conducted consideration of changing parameters for instance, analysis range, cross—section df stiffener,
web height and amplitude of lateral pressure load subjected to combined load (axial compression and lateral pressure load). It has been
found that finite element modeling is capable of predicting the behaviour and ultimate load capacity of a simply supported stiffened plate
subjected to combined load of axial compression and lateral pressure load. It is expected that these results will be used to examine the
effect of interaction between lateral pressure and axial loads for the ultimate load-carrving capacity based on the Ultimate Limit State
design guideline.

Key words : Grillage, Stiffened panel, Hull girder bending moment, Lateral pressure load, Ultimate strength

1.M E =
73

]
MW FRE Aol AYTEBAN b FWA AE o AN 2nz @

i} g 7beAde dunow @ (=l
Ha gle 718 FARA, 2]e] Golsta, Sl v AA sioh 3, dd AT A2 B vY SR
E Aol Fste], 2Y AR HAA D ok A2 7§ Aoz 7R Adteta, ol& st TR AFFACt
7t BEEAT AFd ¥4 JheAol & HfLE}. O AR AA FEEoksts AR FUtE Qlstd AsfjHer FAR
R 2 o] gAY Fggg e dASSRY F Art AL e Asdle A AAHeE AT AYA
tote ARZEst AAVEA R Fobd shsdel (A @ o] Adrk wEkA, 718 F2AA dACA Aty 72 HE
thoolef gk el FolA HWE Adwhe olFa = 7 AR Al oJHd =2AT A% aigd O &Y AV Ie
Aode zz 2 A48 E oA "ot ST ES HET stk dutdor ZrxE AMH HARYNE &3Ae

¥ A Az - FEA(A E] ), Joo_Shin_Park@naoe.eng.osaka—u.ac.jp 090)1153-9326
wx 2 3] . kojy@mmu.ac.kr, 061)240-7129

- 235 -



gas

tlo

‘& el (serviceability), #% &7 8l(ultimate limit state), ¥ 2

SHA el (fatigue  limit state) 2 A2 EAAFEl(accidental

limit state)®] 47X 2 EF/ =€ FAGHE 71Fo2 AAS

T8 9l z27] F2AA A= F=FE 7E

07 g &3 A dA == AARNE MFoR & 3

FA e 7158 T2 JYtH(Paik, 2003).
754]

Q
A A FEFAA BRI 7

E3]
. 59,

pun
()

2 =FdAeE dx Z9
A9 3 2 24 $AAT e, 2EeATAA Y
24e BFol Fristgon, ol mywe] mud sy
B BRsA e dakEel 27] 58 AANEE Ae
31, 7 wse] Fad dald BAs,

1.1 o7 S5
AA 2B YL 1HD A2AFA B P
@ ArAREel doid Yovl, YEAY AT dnFe

N

Yao(1998)= AABZAR T2 o8 71X dF52A(F
W 4F U 4F, Ysk)FLta A e o
(PSC modeDel| @& #Hz 2 24570 gy A7
Paik(200D)= HA A sjArde PSC Rd¥ SPME
AR FE3ta, T Y-S SIF(stiffener Induced Failure) 9}
PIF(plate induced failure)2 TE3&to], = L A2AAEL
Attt Ishibashi(2004) s ZaE(2Wa G357
FaT)zdodA A BHEEE JFHste], g0y
]a]za-HMO )‘zsgg]_oﬂouq o] A#Z nlglo g AgA ] =
Holx ol HEFRR & ZBPAS Alestdnh Byklum(2006)
E oy kA 2@etE ARl i nude) EaAE &
o s, PULS 2 A&7 za)4 2o Axlel vlm

12

s

0_1.4

5942, Germanischer Lloyd?l AAZ|&3E 8wt}
Ao g Ged] FEZTE s, FEHES W B
A gy M oM e B A
£ F&sHA ek %] Wit HEAE e A
o2 = Bk el dvk(E, 2006). vk oleg &2
& HAs] A E v 2R :rL/;'\‘j‘*’OI ofd g

;[_L

P

s

% (transverse frame)S X33 TP A (grillage) E @] FF
R HAFAE ATS F 0 gEidoz g 71 ok 29
U, fgase] o glojA 2xHS 1008 s Fr}
R
X
=
A
g}\
3)

O

W 8agr ASEFHOR F78A 9, oo e 3
A7 Aok R Qstel AAl AAAS] Aske ARRE
7] A E FE Aztel BasA Ho. gea, f3e
A4 A aEH dEeFol U 3

TAAFE 4
= 23t 2 dAFol Zxe Mulo) 3

B & = ‘(hoggmg)Z:d o l-——o]y-]] SR PSP PR

otz ol HASA FHH,

Lﬂl "o}, o8l sz

Z]3

01‘;‘

2 o A

RS

B 79 &Jr% 2 3AASE dZetr] A%
9 7 AaREe AN, 2 A Rds wgAe o
A%, @dsy 28D Y3 2718 Fo WEE o,

2 ARG D] ¢F FAAFA BF AF

2.1 shAMolg

& e H]*dﬁéﬂr% FRRL A zay
1l

g A5y 3}7}11 2l 2xb&}-2 (secondary buckllng)ﬂE—J HE
FAE A5k, £4E FEHLE WA ol=m e A (arc-length
method) ¥-& EL3t(d, 2006), vlE] A& Fzivich
FHE7E e St A4 3tk AR AT E“ﬂ
+ %77 3}(isotropic hardening plastic) & 1839
L Ul*ﬂ/\(von—Mlses) o] B A &3}

Fig. 12 33%s) S Aol 28 + & 34270
Ao Avel ke FEmRRE daid dehilm o
AFH B2 BRE A, dA Tz dEHQ nw
9 7R wRAE 2YoR A 4EHFTH FANTS
FAlOl WAl HH, B m=EeAe oz =gl i

Fig. 2 oAe B AFo AF23 Cap size class A 812 A
9] o|FA FZAM AFEE TS reFs stk 4
Zdo F  Zol(L)=9450mm, 3 79 IFIYY 73
(a)=3,150mm, AR De] A Z(B)=50M0mm, BZFA B
AL Abel e} F(b)=840mm, WA} FAl(t,)=21mm, Y} F
(t,)=12mm, FdX|28] F(b;)=70, 100mm, ZFAX e FA
(t;)=23mm o]t} ZYH(Flat), 34
(Angle) 3231 E|¥(Tee) U9 FH= 2ty Qon ¢ o

Y BAA=

- 236 -



:

o .
>

1A &

o
ot/
o
&
<
oX
R
%
A
i_;‘l
T
o
<

It

g7 SPM 2dg 7iHo=w 7tz 374x 2
7194, PSC(plate stiffener combination) =2
3 BZA 1h xS 2yx, B AL
slo ] SPM(stiffener panel model)

3
w2
@

1

=

of
o%

e ol
o M rlo
2
Mo

2!
o B
_?L
=

o & o K X2 X 0r
k)
ot
R
B
2

oy 2N

o%

O
3
o ==
o
f
&
e
(i
i)
g
i)
fu
29,
0%
e
_C:Lt‘
32
o
s

S | L (o, P
|
H*“"bi
B ik
iy
e
!
|
— & T ]

Fig. 2 A continuous stiffened plate structure under lateral

pressure and axial compression.
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Fig. 14 A comparison of average stress and average strain
curves for the three bay SPM subjected to combined load

h,=300mm

h,=150mm

Fig. 15 Deflection shape of the three bay SPM with a tee

bar combined load
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Fig. 16 A comparison of average stress and average strain
curves varying the web height of the stiffened plate with a
flat stiffener subjected to combined load.
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Fig. 17 A comparison of average stress and average strain

curves varying the web height of the stiffened plate with a

tee stiffener subjected to combined load.
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Fig. 18 Deformation plot between flat and tee stiffener of
the one bay SPM subjected to combined load

Tee

Fig. 1894 YJehll= (@ (0= %

Fakgol A& el Ao A FHEZ A H
Jer, (st (e 454
#He SR doM = 510}‘5 ] Z& A _WJZH
o] wAstg om, o T AN we A
Zeu, HE 9d BAA e Aeee dede 4

o 57H5Eo] 22855MPac] A sttt #skE
ste] BAA A gHE o] whAlEto EEtFol F4T
3 Uk WL Hez 2 HFog 3 A4

o

o o

oy

30
_\1

WA o HEZE e
H a4 HE Ysdz
< #Esoh ey, (el E 98 dude)
ol AuBot g3 sty B B Alo]o] A
Y=, YoM & stsHe Edo] &
Aeel Ao AR ZYRAA AT
A 105.26mm7} B3l B wddd o= 20.35mm
7t AT

(b)ell A vehd

Qon] FJHRe H

oo rfr ofr oX (o mE ok pH o}i&F]m
J‘i—{owrﬁiﬂ_&élﬂ
>
B

1~

SPM with Flat bar
b, =15¢mm (1 SPM)
A B,=200mm (1 SPM)
g b,=250mm (1 SPM)
,=300mm (1 SPM)
0.8 L I/ 1 = = = = b _=150mm (2 SPM)
// \ \ - — = = 4,=200mm (2 SPM)
//, N e b =2 SBmm (2 SEM)
4 \\ = = = = b=300mm 2 SPM)
/l/ ,/\. \ ———— b.=150mm (3 SPM)
/// \\\ e — b, 2200mm (3 SPM)
0_6 | /I /) -\ e = e b, =280m1m (3 SPM)
\ \ — = = b =300mm (3 SPM)
. s
o) y //" \_ ‘\
B W N
/. N
04t y N
/ Nt T
P S
/4 e
.
.7
-~ //
0.2 4
0 ' . ' . I
0 0.5 1 1.5 2 25
Y

Fig. 19 A comparison of average stress and average strain
curves varying the web height of the stiffened plate with a
flat bar subjected to combined load
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Fig. 20 A comparison of average stress and average strain
curves varying the web height of the stiffened plate with a
flat bar subjected to combined load.
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Table 2 Summarized data of the SPM analsys model

Modeling range Collapse pattern
Flat three bay SPM overall buckling
Angle two bay SPM overall buckling
Tee two bay SPM overall buckling
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Fig. 21 Deformation plot between flat and tee stiffener of
the one bay SPM subjected to combined load
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