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Buckling behaviour and ultimate compressive strength of rectangular plates, stiff-
ened plates, panels, grillages and hull girders in ship structures are investigated by
means of the analytical solution, semi-analytical solution and finite element methods.
Nonlinearity of material properties above elastic limit for structural steel used in ship-
building and welding induced residual stresses are taken into account. Failure modes
involve buckling of plates, flexural buckling of compressive members(included gril-
lages) , restraint-torsional buckling of T girders about an enforced axis of rotation and
flexural-torsional coupled buckling of isolated girders etc. In this Book a lot of experi-
mental results are provided in comparison with the calculations based on presented
methods for purpose of checking their validity. Tripping failure of bulkhead stiffener
subjected to bending moment is specially described. Phenomena of multiple roots and
group-roots existing probably in analysis of buckling strength are revealed,, which were
neglected previously.

This Book mey be suitable to reference for professional researchers,ship structure
designers, teachers of relevant colleges and universities and under-graduates as well as
may be also useful to scientific researchers and designers in civil, bridge, aeronautics

and aerospace engineerings, who are interested in this field.



R - SO UUP PO PSRRI 1
HoE MNELELOEENHEMEESE. 8
2.1 BB — R BT ERE - ooooeeeriene oo ee e e enennenns g
2.2 BB — R BEEETE L e 9
2.3 MR —REAE 2 2 N oo e eeemneme e 14
2.3.1 AR B A AL I - veeerrnresene e e s 16
2.3.2 AflAtE e Al 16
2.4 B A LI W o ST Bl ee e e 17
2.5 BBRARBL G WY T IS — B +werovrveereooessosscvssnnnennes 19
2.5.1 F&shhut, AABRBHAAR N HEGAEHFHEE - 20
2.52 FHIHBENSIAEBERE R oo 21
2.5.3 FHINBHE THBEBEERMGHH s 22
2.6 HEBEMNAERIEFFEERER e, 27
2.7 HETEHEPH RN AT L e, 28
B TRE coeeeer e 29
S=F EREEEOERFBBRIRERE S oo 30
3.1 H;H’.%Eﬁ ........................................................................ 30
3.2 EMBHRENRCHEFORIEE ] STREHRER o 33
3.2.1 BHHBHEH—BETEE 33
3.2.2 HABEBEIEABAIRSEHB R oo 34

3.2.3 bxh HEHHOEFRBEI LT O H4H
FIABETAETFH o ooeermr i 34
3.3 AR R SR I R AT e 37
3.4 R AT TR B —REHET]  --oreeeeeeremeees e 38
3.5 HuE HREE 5, B OEE 8 BUELE oo 39
3.6 MBUEMERFEEHRRARMMT oo 4
361 #Iﬂﬁﬁﬁﬁﬂi&i}ﬁ' ............................................. 40

3.6.2 Fitddd it 5P o e SRR P R P PP EEPREPEEREP P 43



3.6.3 HEREAAHEERESESAB 43
3.6.4 drr‘:ﬂvSSc{vﬁﬁﬁﬂﬁ‘{ﬁﬁ%ﬂﬂﬁ’H}‘ﬁ ........................ 46
3.7 )H-ﬁl,j%-;ﬁ ..................................................................... 47
B YRR oo e 47
BOE SERARMBEEE B S MG RN RPRELBE - oroveeeeoenne 48
4.1 MMPESEIEEUE M EE P A IRIC B e 49
411 BREEMIFE AR e 51
4.1.2 Stowell BEBHBAE R oo 52
4.1.3 Bleich M HBE R FE e, 52
4.2 it BAR R R BB T AU S b 2 S cersareens 53
4.2.1 BEASEALSREFT QMG HF LA XS MR + 53
4272 4EDFEEEHEETRE A KB FH . 54
4.3 WHRBEERFRR HAIL e 57
4.4 HEARBBIEGEREE oo 58
4.5 DB B S A BT e vveere s 58
4.5.1 FAHFBIEE  coovemrrr 50
4.5.2 MAEBBEE oo 59
4.5.3 FHREEAEE S - 60
4.5.4 3 0, = o, AN Ty
4.5.5 MEFBEF S oo 60
4.6 XER 4 3TRMERITFEAIHT o 61
4.7 FFRHF R ATIHT e 65
G T IGLICIITIIII IS 66
AR NOEBHMESERTECREZMAESAE

[ﬂm]ﬁﬁ ........................................................................ a7
5.1 HWEHMRICHEAEE e 68
5.1.1 APRERGBREFFRALTES TR T seesvaeees B8
5.1.2 #.E# Sowel AR R RERRASERFE oooveemenee T2
5.1.3 Stowell MW M FARAIERFTH oo T3
5.1.4 Bleich B R MABEFA MAERFFL o 73
5.1.5 #'}iﬁﬂiﬁﬁﬁﬁ'iﬁ.miﬁﬁ-ﬁﬁ .............................. 74
5.2 BRI SRAHBRLATERTENXR s 74
5.3 ﬁ%ﬁmﬁ%mﬁgjﬁﬁﬁ ................................................ 75
5.4 ﬁ&ﬁﬁ@ﬂfﬁﬁ%ﬁlﬁﬂ"ﬁﬂﬂ‘ﬂ .................................... 78
5.4.1 ARG GRERGFBRES oo 79



5.4.2 it e R ARERE AR IRE A oo 80
5.4.3 mBHREMGHIRE S o, FoFHRRES g, -oeeeeeeeees 80
5.5 X TFhnhtR L4+ T R B IC BB LR e &1
5.6 SLZhn AR S Ak I g R AR B B R e 82
5.7 gw ........................................................................... 82
5.8 -,qzﬁ ........................................................................... 88
g%im .............................................................................. 80
B EMETEERTHMERERE e 90
61 Tﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁ --------------- 9
6.1.1 =/ Rk T aH weae O+ 7
6.1.2 MBI FE AT EB oo 92
6.1.3 ZAEMA BB ARAFHBRHE e 93
6.2 HBEERMT THNEHRTE G FRORTER 93
6.2.1 Hahdh=AERMHBERAIERFE ernesnnes 03
6.2.72 HBEMHHAH[HEOBT RAERFTRE oo 96
6.2.3 BEMARFREIMOBERABEFTAE oo 96
6.3 I?}Egijfﬁﬂﬂgmﬂgﬁ ................................................ o7
6.4 FEFRTESGRM F AT ENER A ATHAEEINHE o 97
6.4.1 EFBRELEEBRBHEFLEMRGKE oo 97
6.4.2 MBHRBHMEIE BB EREFR oo 08
6.4.7 Wit B Ee B ERE R o 100
6.4.4 FAHFHA BRI BABEEE oo 101
6.4.5 EAMBEEH R ED M oo 102
6.4.6 ay=b A7 a;=0% by=0 R LM eeeereeeens 102
6.5 MR ISR AR AE HIR b 00 L T RO R oo 103
6.6 REMEFTHIME ooemerrrermmmm 104
6.8 S SR ILFER T HRBAES) -oeveeeveerermeereeeeee 106
6.9 HRHEHIRE EEMIEE oo 106

6.9.1 RitddEAe AR HEKREAERTH THHKR
ﬂﬂﬂﬁ#_ﬁ-ﬁﬂ;f}ﬁ ........................................... 106

6.9.2 HAMEANN RBEHEKEAERTH THK
ﬁ#ﬂ{ﬂﬁ##)ﬂﬂ;%ﬁ ........................................ 107
&ﬁxﬂ ............................................................................ 107
BLE YMBELEEROBBMBEL oo 108



7.1 ;ﬁﬁﬁ{‘]@ﬂgﬁﬁ}jjﬂ&;{m .............................................
7.2 REFGERITTERE BRI s
721 REELERFHEAMITHA oo
7.2.2 THHAEBEFTEGBFEBX
7.2.3 A$HEAEFREIRREFEAGHF
BAFABMEFIL e
72.4 BAMELATHALEAIESEFRAGMTME o
7.3 (IBRERITTEEFRAIIER e
131 E#_ﬁ_i_ﬁ%fﬁﬁﬂﬁ-ﬂ;i ....................................
7.3.2 ?ﬁﬁiiﬁ*ﬁﬁ-ﬂﬁﬁ#ﬁ?ﬁﬂ. ..............................
7.3.3 AEOSAEFBRETHKRETLAGHF
T AFASEEEF AR oo
734 EHREAIHALAEREFRGBIEE o
7.4 ZMA{TEBBIEFAOPITEERRR o
7.4.1 HEAERFIEFEFE oo
7.4.2 HERLAWEHERETHE - beressrERRiEsrresmmsaaras
7.4.3 #SHEAE - LT TLT TR
7.5 ﬁﬁﬁ&tﬁﬁﬁ&}ﬁ .........................................................
7.6 FHAREBORERE A TR oo
7.6.1 % *ﬂgﬁﬁ}i,ﬂ:ﬂ ................................................
7.6.2 FoRAFM I oo
7.6.3 ﬁﬁﬁ’ﬁ:.&%‘ﬁ'ﬂﬂtﬂ .............................................
7.7 ﬁﬁﬁ&ﬁ{]*ﬁ ...............................................................
7.7.1 RAMEFHABHIEEEHERBEHXR oo
7.7.2 ARAMEP O RM RIS R REB R R e
7.7.3 iﬁi?ﬁﬁf}ﬁ ......................................................
7.7.4 ﬁ*##ﬁmﬁ#iﬁfﬂﬂ* ....................................
7.8 ABHEBITRYE woooeoeeeeeeeee R
7.8.1 ﬁi##ﬂiﬁﬁi&l&&%ﬁi&ﬂ#ﬁ ---------------
7.8.2 s ak[7.2]FFrEe— 2t @R RA RS EAFH
7.8.3 aFEak[7.2]F A LAEARBTHEM T
7.8.4 ak[7.2]F ‘P{iﬁﬂ-% .......................................
7.8.5 ATFHEMBH A BFTH oo
7.8.6 i‘fiﬁ[?Z]ﬂ?ﬁﬁ#ﬁf ..........................................



