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A large number of steel structures or members are composed of thin-walled plate components.
A reliable design of such structures or members requires an evaluation of strength and ductility

of their components.

This paper deals with an inelastic large deformation analysis of steel

stiffened plates under cyclic loading. To trace accurately the inelastic behavior of steel material,
a modified two-surface model is employed as the constitutive law in the analysis. Effects of plate
width-thickness ratio, aspect ratio and stiffener rigidity on the strength and ductility capacity
are investigated. To evaluate the computed results, stiffener’s slenderness ratio parameter is
introduced. It is found that there is a good correlation between the strength/ductility and
the stiffener slenderness ratio parameter. The proposed formulas are expected to be useful to
engineers in determining the strength and ductility of steel stiffened plates.

Key Words :

ductility, strength, cyclic loading, stiffener’s slenderness ratio parameter,

width-thickness ratio parameter, stiffener rigidity

1. #

SMBI O BIFRAKTEM A B L UL EELE
ETDHFED 12T, IGH—OTHERZ BV TcER
DRI TRENANT (Pushover T #3525 V. &
DFIETHE, FHEEORENER TE RN, BT
& o TROTAKFRE — K ERMEROKRE ED

i

HEEBEAENIRLE L S5, X1 ICRBNT, 4 -

FERTERBIENC R LT OBEREENFEMIZ RS Ty
%, FOHT, HEMEORAILERET T v UNER
BT 5 L BHEEOBRBEIZ SRR L L 72 L, B
DEAT 75 LEDOT7 T PRAKRER Y 2T, i
PHAERE @B EZ L8RS Tn5E
EZ, —BREMERORIFAICEZD) BT
L EOBFRCOFEIES & (=[EHES1/ERIREE
B LFEHOTH £ (=BT ROMES /BAIKOR X)
ORfRERD, FHISHBREC—27EDOB%ETHETL
TR TCOEHOTHERROTH e, , L L, ThEH
WCHEBSRMHERE L TV 2.

LiL, HBERHELSITH5E, HEEHo S
Vi, BREEMTIRRERLSBROBR VIR LTES
RFHZ LD, HFEAERRITOLTRRAOTH ¢y,
FEDDHZERIRTATHAHTRERSHD. £2°C, &
WFECIL, HEFEERE & 8 U TEBORKIZL VT,
BB LUHEEZZT D84 CORMAKROES L, B

HABEMBITEIT) Z LICLURD, FOBRELE
ToREZR UK 1) 12381 2 BERAEMER I L DT RE R &
B UEt 47 5.

¥, HR1) TSR AR 25 A MARC
ZRV, 2SRAESIITY 2 VESE, Ml
Ty MEERE AW CTREBEMEEREMEBIT 21T T 5
B3, ARFFRCI, HERT R 2 77 A ABAQUS?
ZAV, RXNVES LRI E DIV o VERERN
TR AT D, 72, BRAIKIIATBRRZTHRES
NHEE_HEEFTAEAWE. 20TV, BE
RS O 0B UHEH S S EELRBETESZ
ERRIESHTVASS) .

2. fRETHE

2.1 BFETIL

AT, WA 4R (BT %V n=05) T4
WEMZ ORI OWTITWY, B—10RAyia
WHIRT LD T TSV EE R, TR 12X
W, Z0X572) TR, 1AROHER L, TR L
BT 5WERIG 2D THETEAEDRENT 2 3 1 iXER
BREIX T A ERRICRDLND X5 TH B, EFEIR
DWTHETRATHDZDT, MATR—-10 L 5 2eF
EFNEEZ, FATT7ITAMIEERDIES o DE L

— 185~



P a > a >
SPM
A
|
= b/2
y# = 1 ‘g/ 6"
™
n b/2
Tk
SSEEsses 60 {pal G
{ 3/2 xl 2/2 | bs t ‘%ﬁi?& Em%
" " T 8,=2/1000 o0 o
T 247 6, /
_(b/n
/5*(6“—( )150 T atikba
i EJE?;I% 61‘0
B— 1 f#resL s miibh
B L ORI R T o 7. F7, R (2), LHX (3) THEZHNEY .

A vy 2803, SRVESICOWTIEET AR (y
BT 21645, FEREHF M (z #HE) 12155
BlE L, RHRENIER ST SRVERS & R 16 55
B, MRERIES T EIE L. $, SEREMX
K(VITRT LBV THB. 2B, BHCAV BRI
S4R TH 5. EFESARIL, 4EHRAV o VERTHY,
BOYRRERPLICIET, EXFMiIZsEE L. 8
HER, HAHEV6HEENDD. ZOERITEAN
BIOEAY = VvOLLLOBHFICHEHATRETH 5.

z=0 :u=6,=6,=
:b/2:w:9x=0

y=0 :w=6,=60,=0 (1)
y=a/2 : v=0,=6,=0

y=—af2 : 6,=6,=0

T a ZFAT 77 LMR, b ITHARROE, u,v,w
XENEN 2y, 2 FEOEL, 0,,0,,6, ITZNLENR
z,y,z BEDYOREATHD. 28, #wHFmiLy
FETHY, y=a/2 TEM v ZHRL, y = —a/2
THEBIEMLZEZ TN D,

2.2 BEWEFIOHT

BT NVOETER— LILTRT. BT NVEORF
FES, WML T A—F X, |7 A7 bk
a(= a/b) BIUIBEL /T A —F RITHIELTWD.

— al 1 oy

*T 7 QVE (3)
ZIZT, n= Rk CEENZT TR (S5), b=
B, t = /SRVOWRE, k= BEFEE (= 4.0),
oy =BIRIES), E=YL TR, v=FT VU, r, =
WA 1A% &t TRMEONE 2 KCER, Q = #Hl
MCEE IR SN O FEIERBE TH 5. TH1)
I, Q KA TELLND.

Q=1/¢R)[p- V-4 <10 (4
ZIZT, f=133R+0.868 TH5.

RO R UT8RATIE, SMA490 T, MEE#ITe, =
314 MPa, E=206 GPaBXUv =03ThH>D. /%%
NS OWRE ¢ 1T 20mm CREFNL—EL Lz, BE
/RS A =5 R, SEREOWEYL Y b EBI/AS
EFAERRALEN, ZIIRHERAEBEOE T
FAERBORNCLTWENSTHS. £z, W
BltL v/y* BB LTI, XER6)IZLD L, v/v* 1.0
MH30IEIFAZLickY, BE - -EREELKEE
AXEBZENRHEDR, 7/7* 230U ECLTHE
RS K& RELITE, &\ ) EBRREENH D DT
AERHTCIL, WREEIEL /v 233.0 L2 3 X 51
HIRL, HRAMMEL 2T A—% X, %0.205 ~ 0.55
OB TSR, £, BRI ORIE L RES Bk
WBE, ETT ALY b ha L IBEL RE b DIEICR

—186—



F&— 1 BHET VO

r EBT VA I A, | a | R | v/v* | b(mm) | t(mm) | bs(mm) | t;(mm) | R, —l
[1] SP-205-10-30 | 0.205 | 1.0 [ 0.30 | 3.82 | 1461 20 225 40 | 0.354
[2] SP-205-05-35 | 0.205 | 0.5 | 0.35 | 3.90 | 1705 20 149 40 0275
[3] SP-205-05-40 | 0.205 | 0.5 | 0.40 | 522 | 1948 20 172 40 |o.271
[4] SP-225-10-30 | 0.225 | 1.0 | 0.30 | 3.05 | 1461 20 232 40 |0.365
[5] SP-225-05-35 | 0.225 | 0.5 | 0.35 | 3.10 | 1705 20 136 40 10214
(6] SP-225-05-40 | 0.225 | 0.5 | 0.40 | 4.15 | 1948 20 157 40 | 0.247
[7] SP-250-10-35 | 0.250 | 1.0 | 0.35 | 3.24 | 1705 20 244 40 | 0.384
[8] SP-250-05-40 | 0.250 | 0.5 | 0.40 | 3.21 | 1948 20 142 40 | 0.224
[9] SP-300-10-42 | 0.300 { 1.0 | 0.425 | 3.20 | 2070 20 251 40 |0.395
[10] SP-400-10-55 | 0.400 | 1.0 | 0.55 | 3.06 | 2679 20 259 40 | 0.408
*[11] SP-550-10-72 | 0.550 | 1.0 | 0.725 | 3.03 | 3531 20 273 40 ] 0.430
*[12] SP-225-75-35 | 0.225 | 0.75 | 0.35 | 3.42 | 1705 20 208 30 | 0.437
*[13] SP-225-10-35 | 0.225 | 1.0 | 0.35 | 4.20 | 1705 20 272 40 | 0.428
*[14] SP-225-15-35 | 0.225 | 1.5 | 0.35 | 6.06 | 1705 20 427 70 | 0.384
*[15] SP-250-05-35 | 0.250 | 0.5 | 0.35 | 2.54 | 1705 20 120 50 | 0.151
*[16] SP-250-75-35 | 0.250 | 0.75 | 0.35 | 3.27 | 1705 20 180 60 | 0.189
*[17] SP-250-15-35 | 0.250 | 1.5 | 0.35 | 3.87 | 1705 20 371 40 | 0.584
*[18] SP-250-10-40 | 0.250 | 1.0 | 0.40 | 3.94 | 1948 20 285 30 |0.598
*[19] SP-300-05-55 | 0.300 | 0.5 | 0.55 | 4.75 | 2679 20 177 40 | 0.279
*[20] SP-600-10-55 | 0.600 [ 1.0 | 0.55 | 1.16 | 2679 20 177 40 | 0.279
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F— 2 BRRFHIEH LBRROTH

BRTHES (o foy) | BROTH (unfen)
TN e BOEL e BDIEL

B Ry (v | O RV | AR

[1]SP-205-10-30 | 0.980 1.05 1.04 17.7 11.5 6.54
[2]SP-205-05-35 | 0.969 | 101 | 1.02 | 127 | 9.79 | 551
[3]SP-205-05-40 | 0.963 | 0.983 0.998 | 9.49 8.57 5.10
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