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ABSTRACT: Firstly, the plastic accumulation characteristics of materials under cyclic loading were elucidatedand the com-
monly used material constitutive relations in simulation analysis were highlighted. Next, the research on the ultimate
load-bearing characteristics of complete structures was presented from both simulation and experimental perspectives under cy-
clic loading. Then, the impact of crack damage on structural load-bearing characteristics under cyclic loading was analyzed and
the variation patterns of cracks under such conditions were elucidated. Finally, the methods for evaluating the residual strength
of damaged structures under cyclic loading and the existing issues were summarized and discussed, providing a reference for
researchers.
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Fig.1 Typical ship accidents: a) midsection fracture of “Prestige” oil tanker; b) fracture of “MOL Comfort” container ship
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Fig.2 Cyclic loading curve: a) unidirectional cyclic load displacement curve®”; b) bidirectional cyclic load displacement curve
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¢) box girder fracture failure®®®!; d) hull girder fracture failuret®
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Fig.11 Failure modes of cracked damaged plate and stiffened plate under bidirectional cyclic loading "

300

260
—o— Model-SC

—o— Model-SE
—a— Model-SS
—v— Model-DE
—o— Model-DS

% BR 2545 /(kN-m)

240 -

<

Okt

220 L L
2 3

(BRI
a BRI A JRMTRR L

—

EN

0018
= 75.864
oy 109.826
143.788
=177.751
¥211.713
9245675
279,637
=m313.6

b AnfEAR

B AL A BRI 3 A AL i 4 PR AT A A )

1821 2) plate; b) stiffened plate

300

260

—o— Model-SC
—0o— Model-SE
—A— Model-SS
—v—Model-DE
—— Mocliel-DS

1 2

15 B 5/ (KN-m)

240 |

220

TEERUCEL
b WU RIEERS TR

Pl 12 e PR A R - B R A

Fig.12 Limit bending moment-number of cycles

1831 a) unidirectional cyclic without fracture failure;

b) bidirectional cyclic with fracture failure



B2k ol

AR, A DRERAAT AT MRS R A BR5R LT £k <71~

RO GG, dE— 3 T RS S 2R BT
W, ROE B JREA R4 B 1 R i BE )2
A7 BRATARRE BT DRI , B A7 R 4 487 1 T LA
P Al 5 Wy 20 % 1 07 X5 B R EUY A A 45 2R
SR/ IR PRST Y o

TETT J 5 R BUA5 0 45 A8 B R v o B2 e P T
A H R U S R T A S AR 4G . HAT,
BRI PR A A T 5 R 045 R R A 5 2 1) 1l 6 B
FARD, GRS e B R f rp Y e AT L AR
X PR PR AT T 254 2% A0 P 25 i o R 1 R K

a M iRAR

PEIAUE SCHE , 105 A M R A IR AT /1 R Y
J TR R AR AR T . )2 ) e o]
TR T 5 SRR F3f AL Bl 1) 498 B 28 A7 A A% FRE
RIS HRIEHESE, WA 13 fis. il 80E 5 i
LORXSLE T, BRSO T | BRI LR
8 JBE A5 DR 28 459 0] 454 B0 708 B A SR B — SE 2L
Feng 551V ol it Il 1F 3% 98 #1043 BT 1 2480 N
Brb By AT, IR AR AR, A AR R R
Ui R AV ) 13771 R Tl s SRS O TR LTRSS
JEBA W AN

b finfit

P13 5 LSO A AR RN AR i A T2 1)

[82].

Fig.13 Test fixture diagrams of cracked hull plate and stiffened plate'®*': a) hull plate; b) stiffened plate
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