ABMEMPERXE Journal of the Society of Naval Architecis of Korea
#38%& HI1% 2001F 2R Vol. 38, No. 1, pp. 72-85 February 2000

JHWE B AEIE My ol

o

w

rr

rH

o] A% #H7}

LZ=E

ot

12

=
e

Strength Evaluation of a Doubler Plate of Ship Structure
subjected to the Biaxial In-plane Compression
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Abstract

A study for the structural strength evaluation on the doubler plate subjected to
the biaxial in-plane compression has been performed through the systematic
evaluation process.

In order to estimate the proper static strength of doubler plate, elasto-plastic
large deflection analysis is introduced including the contact effect between main
plate and doubler. The characteristics of stiffness and strength variation are
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discussed based on their results.

Also, in order to compare the doubler structure with the original strength of
main plate without doubler. a simple formula for the evaluation of the equivalent
flat plate thickness is derived based on the additional series analysis of flat plate
structure

Using this derived equation, the thickness change of a equivalent flat plate is
analyzed according to the variation of various design parameters of doubler plate
and some design guides are suggested in order to maintain the original strength of
main plate without doubler reinforcement.

Finally, correlation between derived equivalent flat plate formula and the
developed buckling strength formulas by author et al. is discovered and these
relations are formulated for the future development of simple strength evaluation
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formula of doubler plate structure.

LM E

2 ood3e $4E "y gFstEs ve
fﬂﬁ} o] F e ZEH7HEFTY 1999)9 ¢

o F&urd wy &Y de A oF
e F= ek #EE WEds 9A W
ok, dikE Palske F FE, FE 2
5o ol fE M2 BRAY s} oA o
Fol A8 #E AT Age dAlshs Wy
of B&Ey FelYeln], AH=rt Hefsid & 4
o H3e 77|19 o]FB(doubler) E HAM B
7ehe olF3W B oy 7k AxAdd B
2 7198t AHEEA] B3 Qe Ader A
A B8Pl x o] Fd B2 Aledo] glof
241 e Bagdels B3sin AdEw
e Aol g=tdF 1999), ol olg=
A B 27 A AL Bolvle ¥ B
& Izivjg} ujgeo] M=y E o) W g
Aol Aed AAE OF =Pe 38 Bl
i3l 2 F(1982), FAF/55(1985) ¥
Takeshi/Shinji{1978) zZal: HRAe Z2be
2 FEwsl Belsle] Paik $(1992),

AYE F(1993)% HIEE e ATHAE0]
Ut} FSele BEAY AT A7e dwst
o AR A o JIRIAE F7MHo neis
Wi(Park 1992) Al2RIsiAA AMRel &'
45 &5 Eolx ITHEFE/4-8d 1997).

RENEIREEEA S & 38 & 1 I 20014F 28

et o]28 B2 FHE HeA )
A Ags7) A% #FA A+ 2 A3 9
Aoz FolHr] YETH Takeshi/Shinji 1978)
(B33 1999).

B d7eiMe Age YEAd SRAE W
oz 7R Z1RA AE] A W Heluwh
g 9 Eu) ey & 4 94 dussE &
BAFIHA olFge] F, Zeo], FA 9 F9
{main plate)e] ¥4 < o 4= depig}
G w2 o]ZHe PEIPNE olFge] HE
EOE pelg v oy 7EeMg B8 B
My, 714 olFH R7o] Holk fuoR
A% B3 W] prgFon Ao 3§
o= olE &4gA mefd & QA ofFHoez M
e BEAE 5l Auds SR g £
d= olalg AMdEiget o]& ol43l 2t g
Folzle] Hld] w2 MHA FAe F7 AxRS
AEL 3= 44 £ BAA A1k
o} =3 #AFY7H(Paik § 1992)411 71
T =Ede] 4Tge selkin A4S AY
sisdct,

°|E £2E ABE vigos A% o3y 7t
T 3 o] of 8T Algeltt

o1zl AWl meidlokle Bae Be



74

Aol EAlsht g oz wiale] 243t
£ 78859 AU Fekslsd oo |y 45
wek 533 oz o 59 Frki Wi o
39 AP 53 s Rskw 21 4
AE FEHe dedsisch

o

r

2.1 0I5B Fx9 FhEMZHl ¥ MZH
Es

AP A8 BRE-AE Adatr] H8) g 4
f¥el Hut 2RAE7E ARG of FFET
sz dAE AuHS € 2/ A3 Felt
dasicl gt d3e] deEE gl dag
A Fxe 43 ez Az AsEs)
Hiwd AAHez Geol F35o] gl Sl &
A F TR AAEEMY S3l FETY
A Xeg dEH 722 sl fyAe 7tz
A2 g ekt o83ty

o] ZAtalge] & Table 1o AAIEL). o]
257H #¥Ae ol  sut (floor
space) E3 BFe] o|FA FT=T A
(bottom longitudinal space)°lBZE ©]& Uyt
Avte] diigAQ] 7t2A2vetn 7Hlstd 7E2A]
=287} 391 ARA mdd dFssn AT
ol¢} ZL Hlwd PMoR B F e TR
AMle sests 3L sy 5o 2 s
A He A7t dibRololy F2E H3R £
(sturdydh) FZovt & AFMe FeeS F
Al ek WuiEETe usisieg vlma AF
g B dde2(ARNzE oF 271 RdR
AR st ¥4 2 43 gskF So vt
FEEe izt pele FF d7elA A Ao
=3

Table 1 Space of solid floor and
longitudinal stiffener{unit: mm)

DWT 25K 7K 17K 60K 70K 138K
bottom
langi. 785 800 800 910 765 900
space
floor
space

2400 2280 2400 2400 2520 2400

2.2 0|58 FZ M Rdd

- 8437

zdol g 84 7] 9 35 FE ol nMg
Zolo] e I &7} 2 4A olFHe] gl
© aRAe A3 AvorgiE] 1 AY=S
#glstz o] sjAHE AFe] clekdt sl A
AMEEIET. o|2RE ZIE Y o]Fye] Bat
HA) e el ZlzMlEe] 3 UM A58
A7) < 278 RASHEA By 2437 #
Ze] 1/16 22lx @ ool 1/482 |eiLT
AMgele] et

Gl 3 (main plate)9F &2 54

o #or [ A9 1/4%] o]FHo] RAz:
< ¥ 479 rgeg Adgten olFw A
L E A 9 3 A Gl we) 2l
I A8E oS Helx]g Fig. 19l

o) 2 go] FBYele] |38 2ol
(2L)sh 39 2o o o138 F( Si)g
12.5%04 87.5%7kA 12.6% 322 747

(t4dt)

b
(aga) (bgb) 5%

k37

TL D/
[ O

| lﬂ.bﬁ H 370 ot u
I ,:’:EF P4 ,:sn:q P4 D.0%

[ [ 4

Ty

'=%ﬁ

3%

i)

| I —==
753 B76% 07
="
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Fig.3.3 Deformed shape of 75% corrosion
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model)

Fig.3.4 Deformed shape of 875%
corrosiocn of main plate under the
doubler
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Table 4.2 Correlation table between

normalized buckling stress and

slenderness ratio

Slenderness ratio,
Bs wo /t ap /oo
biaxia} biaxial biaxial
1905 0.325 0.498
1.946 0.340 0.466
2.003 0.356 0.436
2.080 0.378 0.393
2.146 0.392 0.364
2.181 0.411 0.338
2254 0422 0.313
2312 0.438 0.289
2.352 0.455 0.266
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