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Fig.3 Yield stresses in compression showing effect of D/t
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Fig.5 Test results compared with stress-strain models for

stub-columns
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Fig.6 Probability distributions of hardening coefficients
showing effect of D/&
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maximum loads for stub-columns
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i) AHhOTFINF—ERR
Fig.13 #3HB L TN OBERIE

Dn=n-op n(D—1) ¢ l.-sin -6
DEOEEZIIOD MOES I "RETH 5, Xk

26) 2BEIC (9 )fktuamﬁﬁﬁwb,ku—
ﬁﬁﬁf&é&ﬁﬁbf
1 /4 i,
T RErs T O e (15)
L é=E/E, VU=E/E,
V=¢(=14+95&
f_t = t(D—1

mﬁ—oﬁﬁ%%kiﬁﬁﬂ®ﬂwﬁ%%mwfuw

Aok rfEE (15) ADELRKI % BETH-
2o (15)" RIICHR 12) POEEBRR & ZIF—HT 505,
(w)ﬁ%ﬁmf%htmﬁ®1$w# —BREEEFEL
WETBE

9. —
%n% C§”‘\/¥ -sin g-n
—‘/1—3_—(005 0-%”2—-1>=0 ............. (16)
T, —HEEHOEE A L2ORBOEEVTH ¢, 1t
A=1l.1—cos8), ea=1—cos b
FEOTHECIEBEEZE L 2L T, QBT H
KEURIENOEREELELS LT 5, (16) Kb
mf%kﬁﬁﬁ@%ﬁ?&én=l%ﬁt?ofﬁ%
e ET B, FNHDREL SBAMNIEOOTH %

Fig. 1442 (17) K& XBER 2 Y 5, Fig. 12 &
Fig.14 % H# 3 5 & Fig. 14 th O EERED 5 813 /) &
W, F12, Fig M I kN iIZERTILERERD/NS 258
HTERBREIR (17) XEFHIT-HLTWB, Lo L,
D03 HOHEGRME S RRRERRNEHEKETVELT
HEWOE 2T OIS HAPE ETH Y, 20OERME
ERBEOBEN KX VWO TERREE2 5,

BEOERAY VIO sN TV HERTILERE
BRAM DOV T HORBEEKE LTEHTH S, &

20

- Il 1 A 1
.0 0.05 0.10 0.15 0.20
i AV/a=(0y/E)(D/t)

Fig. 14 Predicted strains for stub-columns at maximum loads

' . compared with test results

NI | -El ectronic Library Service



Architectural Institute of Japan

KB ELZBWCREDERR ERRICERZITS
t .
oy D\-1%
#7)
COV=0.167 7=0.97 -+coveeererrecerecaace. (18)

12120 ey=a/E YT 76

BEOERAEFARICE4DEBEFS NV CRIBAT -
2o UM U, HBIHRKED 5 VWIBEEREOHEIZBNT
(18) K&V LBREBIZENI-OIFEF VL, (18)
NEFERMEOBFR% Fig. 15 1R 7,

KRR ICEDS V. (16) RIIMHOBETHEREZE
LTWa, ERER T, WHOETHEECS O TRAIG
HNonD.BEHS . SEOXMIIBEBHREAL T, £
f2, ZORBOETIOEIPRLRATHEH» 5, WMHE
TEOZSE%E (19) RE&F 5, (Fig. 16 )

_ do _ 0.15 Om
Ed_a— o (19)

ﬁ=0.205~M5(
&y

EREMOD E, % Fig. 17124, $£12, (10) ROD oy
EouiT (2), (4) XOFEHEEZHANOT o ZK®, £
D on & (16) A5 Ea #BFE L Fig. 17 IKFER TR,
Fig.17ic k5 & (16) RIEEBRENOWAET Z S id
F0HPEENEWVEE 2505, REHROELICES W
THETFZHBEOEERERL TV 5,

40
30

Em/Ey

i1 -1 1 1. 1.1 1 N

1 N
0.03 0.04 0.1 0.2 03 04
1/7a=(0y/E)(D/1)

Fig.15 Strains at maximum loads for stub-columns

g
Om} _ _ _ _ _ _
0.950nm [T~ ~ —= T
080mp—F— = ———— l_ _
|
0 En
i
]
o
l
|
0 Em €

Fig. 16 Stress-strain relationships of stub-columns

5 &

Ed (t/cm?)

1

[

(=
T

-80

-100 ! ] L 1 ] 1 J
0O 10 20 30 40 50 60 70 80
D/t

Fig.17 Post-buckling decaying slopes for stub-columns

4. BLEREEORD

FILEMEOR 11, EEOISH—03 2EFRZHW
2 (20) ADEERL—HLTWHBI®),

a.czi./;fi .......................................... (20)
rEL AL MER

FERBRIEN EFIRBREPARINTVELERSE
B2 SN TS H—0 3 AR EERL, EE
HRICESWE (20) ROEGRME oo & EBIE on #
Fig 18 It k& ¥ 5, 4B, @AM IZE—0 v b5
EONI ZHADORBRIKDER 2IT->TH Y, HerDE
BESARINTOLRZODT, BEASOERERIZEL
TiE, FA—MELORGKE EMRBROBRIC T 9@~
SIELTWVA,

Fig. 1812 &5 & (20) ROBERMICH 4 5 ERHED
THEPETFRELS c2ERTLHEEL XY (1/2-
Vo /E -2) OFEENS 5, FOHBUIC IR EDE
BOEERHEESH LWL (20) REDARFAMESENA T
BEEZHND, UL, (20) RITERER % FEH
ICRLTWD,

(20) RICED O TIHERE R OFE & R I HUE
T E TV, PILERBHEREORRSfH 2 KD 12, 16

20
15
]
° ) 8
o e ] o o ©
S8 b pe i -
© 8 .. ]
051
1 L L J
05 1.0 1.5 20

Fig. 18 Predicted buckling strengths compared with test

results

NI | -El ectronic Library Service



Architectural Institute of Japan

— 0§ HBHROELUHER 4 5 BRIES &5 15EHR S Ok
HBREERTEILT 5, LIz~ T, EEHICEDH
IDEREHERE ORERDH LB T 5. EHREARIEEL
PEALATHHD, BERFIOEEOCERNZVDT
D/t=30 OFERERE LREN % Fig. 19 ITH#&KT 5,
Fig. 19 i NI HERE R I EREHOTH A B < & 5
ZTWVWAHEVZ B, :
Fig.20 i EmEH#WE (STK50HHHY) oEBRER
ARG S (3.3t/cm?) CERITTILL T, STK41
MOFGMEB LV 95 % FERA KT 5, BKRIH
BEMTIESTKA MOFHE LY SENVERENLZ < H
0, Fig. 19 L B U TERERE 95 % EERRDH
BRLEL LV, 2F 0, SEIC L0 APRLERBEERE DR
BAHIELTHEER S, 2hid, Fig.18ITRL 12
EBRERICIZ L OERNIFAELETNhTVE LD,

20
I3 N ~
o 15} ~ho
S
5 "R, 95%LIMIT
. v
s \
ol P
0 ] MEAN
l 8 N
? S M
05| :
1 1 L 1 1 1 1 ]
0 02 04 06 08 10 12 14 16
A'n
Fig.19 Probability distributions of column strengths
(STK 41)
20
3
o 15|
N
£
o]
2
2ot
lo]
0.5}
1 1 1 1 1 1 1 |
0 02 04 06 08 10 12 14 16

A'n
Fig.20 Buckling test results for columns (STK 50) compared
with predictions (STK 41)

(20) X L ORH—0 T HEFROEUAESRRTIX
5L, AVMEIZKN T 2 FEMOWEPHTEIC L 0ELT S
ZERERLTVS, BRIREROMEORERS %
KB I iE, M ST 5 EBRENOER—IVETH 5,

STKA1 Mo U TERER 2 &b 3 ¢ 1 BER SR
»H131295 % EERA & FHfi% Fig. 21(a) ITRY,
%7z, Fig.21(b) KEBHFRKEERT, REHK MR
2k 95 % EERA, F9E, EHFREuIAE<EL
LTWb, @RS VidFE—ay hOREEZHENT, ¥
JAREE & B BISH OFREG—HIC OO CFHMS BIE %17 -,
TW5, ORIEMHICE S WA EREERE O @i E
EEREOLHFREL, BUOULMELOKXE 25EE %
Bru g, Fig. 21(b) IR U - E#HFHO 3 BB TH 5,
BRRTESE M O R ERBHRE B O 5 S8, B
SH EFHNBIEH—0F HBROSHIC L 5 X BN T
THHENZ D,

BRI, RORTPRRBOEE TIzbA
EUTERINTHBY, AHTRZOXELZERL L
IS, LA L, ARETTKSD AOEREREORRSH
MRS EBRE % KE LB S, 5, Fig.21(a) i ECCS®
& ARBEZXWEREHEH® (Al]) oFEtXzRL

20 b/t
0 2s 95XLIMIT
2 t\:‘x\
100 5§*:-\<
10 Egs:\\\ h
15 SRR
3 100 K SEER3
> 10 « \ §E§
> (TN Y
o 100
10+—-
05+
1 1 1 1 1 1. 1 —
0 02 04 06 08 10 1.2 14 16
' A'n
(a)
cov
0.15
0.10 |
0.05 |-
(]
(b)
Fig.21 Effect of D/t on variations of column strengths

NI | -El ectronic Library Service



Architectural Institute of Japan

TH <, Fig.21(a) T X NIEREHEE 95 % O TRIEHE
RALOBREIERELEMELTEILT I EMNSH
5, 2%V, 2hoDBAEORHNTIE, BELEME
B0 REUENBTHENZ D, HOBRERFTITE
BEHOEIZ & BBEOFIEE FHOEILEEET S
DIIRETH B, LrL, REHEZRET 5 HLMOR
BEETE, ZORLZERTLZLETELD,

BEHEZ 5 X B oI, TIHIRERROD 5 0 I
HTESOSA2N SR DOEHER L2 Z-L 23 hid
BHIEV, S, BAFENHRFIEBREOEHICE X5
BOEZREFMMHPLETH S,

5. EfLHhif &R 3EMOEREE

MEEEEDIS N ERFOERA ZHVT, MO
EIHE T % BRI KO T B, NEDOREEZHVWIE
AN OBRERERISHEAREOEREN LB —HT S
», ERAEOFERERABYICE LA TN RN LR
BICKRT %,

M OERENICE, RER, @Ok, MRk, ®H
DLRENSERIHBLTVEEEZZONDS, FhHD
BHICH U TEBRERIEIRBRLTWS, 22T, EBR
OEMNPR/NRICE EF D, BERMFEARICH T 5ERER
DEFHEN ZHIRICER TE H5ERRNDVTEXTH
%, :
Fig. 22 10”9 & 5B &MHE TR, HFE—2X Vb
DK & 13 5 5HERO FEAER - REREE R ASE U I S ETR
T5H, EESDTH>ERICEINEB[BHERBOEE X
EREFHEARE ZERICTH Y, ERZGICRNISEHRE
JBLU TWAEMLADERIZNE W, Lizh->T, TH
i E— 2 FOBRKELBAEBEN» S (15) K
OESDHHFBUHEEELTHY, IHrOWHSLEEE R
DEREST B, £1z, Fig. 22128135 I DEPHOEFE
BYEROBRAKRNOEERICET S LMNMET 2T
HERES B, eNODRELMI NS %ZF 5 EM
WiE O IETE RO ZE5 & LT - RAMg &
TOERE (D/2) ZHVNE, M TR R
DB EELE 6, & ‘

:ﬁ: (fm— ey)lc

=T D

e (21)

Fig.22 Test conditions for beam-columns

YRR SR O S EERE RS9Iy a—
RIEME LN ORE B L OCFEORHBESHEN LN
TWA D, Zh b5 OEBRERHITH 2 EMORBERIGH I,
STKAI M OBERIENOHETRBLERTHE D ENL

Vo RBRIENE e DEHEIC (4)

»5H

en=2.28+(

XzEHHT (18) K

? )—1.;{6

I OWUERITH L T —HOBMER NI VD

5 (21)

AHPD ey ZE|BL, I OFEEIC (15) X% H

W (21), (22) R HELENIC

D -1.86
On=11.7 <T> .................................. (23)
SEHREE U BEORNEOBBHE TN OBHE
T 5 &
_ W7 (DN
%—u+smbﬂ&p»<t) (24)
1220 plEhi

(24) REEBREROBAFRZ Fig. 23 ITRT, (24) =X
EEICLTCERETIVIZ

O

stz (2

12U B, B D ERED HK D BER
EEBERE (24) XOBBEBLPICTH 20T, B

iz (24)

DfEzAW T (25) RNOFEEEEIERS

ZRELT 95 % EHEBR % Fig. 23 IZ/R4, Fig. 231

Fhid,

FRIEREEIR % 4 U % 890 IS O MY ZEIE % AR L

TWVBEZ ERH, (24) RITERMEE BT 5 & FHH
ICBESME <, BEETIIIC S FIRE LTROC ED5 15,
%12, Fig.23 02 Tlnicxd U ciho A/ £ 5%
BREOEHSDLBNDT, (24), (25) KicHT 28N
OFHEILETI TH V, Fig.231X81F 5 FE L EBE
BeoBFE»S (25) REAREFNVELTEDTH S

Nz B,
0.151 | \
| \
g ! O--p<0.15
_ Ood2p \\ ®--p20.15
G
ii\l_’N
£ o09f
had
T
5
0.06 |
003
L
0 10 20 30 40 50 60 70 80 S0 100
D/t
Fig.23 Ductility of beam-columns showing effect of D/%

NI | -El ectronic Library Service



Architectural Institute of Japan

EIAhT, BEHN 60 L EOEBRERIE, RAWN
PRPEE-AY MIBELTOVEVWLDHSEY, EHEE
FEREIC B W C b REREEIE 1 2SRRI 70 1032 & s WRER
BENZEZASLIILTVS S, REH60LILE
DERER Z RV IERERHC oW T (25) ROEH %=
K, FORRICESWTERED kDS, 17,
RTOBIE 7 v 7 OTEFIRIEEBRROS B2 ZRE
T, FEICESOTREIATVED Y, 220, &
RN (25) R oBHFYEEZRAOTERT 5,

¥, BULHE 6. SHEAMEZIKEST 5 &
8=§:€_M,,C-L_4-ay-L-cos(7r/2-p)

e 3-E-nR

L 3E-I™
My "SI %EE UL 2BEE— 2V b

I BE_RE—-AY b

M ORE X EWHE 2 IREE (R/V2) OfERCTE
2ohdEd 5, BHEEER 6, ICHROKERZHANS
t .

A

On 508.3
6. cos(n/2-p)ll+sin(n/2-p)
) CFoy <%>

HMOETERENOREITE, HHiHO EFREMT

BT HYEBBRETH SHPY, UL, WIETHE
DR E—EBEEIH LS H BEBRERID V. F 2T,
BAMHWETICOLERTEREND " E2EET 5.
(Fig.24 #58)

(1+T)_gﬂ
2 A

WM OIEH ERER ¢ (ZEHEOBRKAMS on » HRD 5
NTHEVY, EREBOERIVE 5505 (28) KA
BHuns,

...................................... (27)

gy D
_ On Z,,( Onm )
T_Z.W.m' ............ (28) ‘Yﬁlz)

Z,(+) B A ERUBERERE (BH o)
(28) iz (2), (4), (10) XOoFHYEEHVWT «
3R, TORRE (26) AEpoRDIERENOH
EAREEBRER % Fig. 25 118 d, 12, BREOIGH

t p—
-4 I+ —F;,--——-———— - — N ——-
=
S
=

| L1
0 1 g_m_‘_1 N+
’ 0/6e

Fig.24 M-¢ relationships of beam-columns

S
G)‘,
20} : o"‘p<0.15
®--pz0.15
7
15 =
p=03 C=20 (A=40)
p=0.
o \
\
p=0.3
3 kaTO™
8
1 1

0 10 20 30 40 50 60 70 80
D/t

Fig.25 Ductility factors of beam-columns

ERARE 6,/0. DETEICMBEDORE" 2 W1 ETEAEN
DEEFRE% Fig. 25 IZPt¢ TRY . 7270, (26) &
B CTEILT B, MEH A(2-C) KEREHOER
KLV b REHEZHAONTERENZEELTVS,
Fig.25 ic ki, (26) RICES O EHEHOETERE
BREERBOTRME 20, ERERTCOEREN #E
ICEHE L TV 5,

DEIL, BWET V7 OTERIRY IS T 2 ER 2K
# %, Fig. 25 TRRBRRISEHICHHBEZHLTWVWS, L
U, BT TR L ERIEN ZBWS 2 & DM
DEUROFMICED &> BHEBEEEX 00, OF
0, #RUERZZ 5L CBENTORE:
EDEHIFHET 2O RIAHTH B, £ T, WY
IZHE > CRARISHICAMDORBERIS O 1. 2 FFOEZ AV
RERENDOETELR % Fig. 26 ICRT, 12, &8
TV IILRBELEINSEIEENEXFIZRY, Fig.26
ITkhid, STKAMEZRICERLUCBEIBREE S
HEEEN i R EHE, STK50#icxd 5~k
FIREITHLE L TVWEZ EBDD 5,

SEEERE SRZMOBEP P E»ORIME KE<R
E-THY, MO EEEERGZMOBE TEL
TE05, BEPOEEMRICLZOHREEZRL 2
nEE 550, £z, BEYOEEERX A V¥ —K
WEEN 23 L 72 LT, M OABE LB %RE L
IR 50, RRTIZEIHLORIREEF—ORET
RIEEENZBEEL TV EY, BRIRIERE OBHL # %
BT HUNENHS D,

6. ¥
BHEIRESME SIS 2RO R 2 T & 0
%, :

(1) SERESREONLEZDOIGH—03HE%RE2RE

NI | -El ectronic Library Service



Architectural Institute of Japan

15
0}
A=40
n
I______
5_
D |
[m, S
O 10 20 30 40 50 60 70 80
D/t
(a) for Beam-Columns:
(p=0.3)
15
0F  A=40
7
5_
1)
|
— b =
R R et e i o e N |
O 10 20 30 40 S0 60 70 80
D/t
(b) for Beams
(p=0)

Fig.26 Required ductility factors

RIEN LBIRBIBORGD» S ERILTE, BRIGHE
5IRR S OMEEY SIEHT—0 3 HBEROMRSY T %2 TF
Alcxs,

(2) IEH—03HEROERIMED» 5, BHEBREER
B & RO R O SRR DGR B L ORERSH I T
Alcxd, ZORBRIERENORBHERLLHZTY
%o FULEMEH ORBERMRE ISR EHOHE 28 2T,
hEJERTEIZD,

(3) EHEHRAROMMETERIE, @BLL B
RIREER CRHBATE %, ,

(4) HEHEHEMEHIEMOERMER%E £ EBA
P OERNEZRD I, #OKE, BITOTEHRET
W, BEET VB BEINAEEN 2 RE LGS
WATEEM P H A Z EEZB S IZ LT,

PEDzErs, BEBEREORN EERICBEALT
EXRNSHBRITERVE L »ICn > 12, FiZ, Kh—
O3 HBROERILSREINIZZ &, — W& LT
Mdb sV IIEEMORH B L OEEMREZH/ LS 12DIC
BHTH b, :

BEYR

1)

2)

4)

10)
11)

12)

13)

14)

15)

16)

17)

HARABERZIEERER (| BEMT 220 128N OB
BEEE—STK 41 D513R % 5 I EERE 0 2 B
#E—, JSSC, Vol.6, No.53, pp.2-34, 1970.3

Kato, B. : Local Buckling of Steel Circular Tubes in
Plastic Region, Proc. of the International Colloquium
on Stability of Structures under Static and Dynamic
Loads, SSRC/ASCE, Washington D. C., pp. 375-391,
1977.3

g #, FAEX  BRERBERECVSTABEEE
BEISHh—EFoEHRRICB T 5 REBIOIEHh—0F
HBRADEEII OV T—, AARBEESRURELE,
#2305, pp.43-51, 1975.4

EABE, SEBL DORBEENAE OMEHMREE
Rt ERBICH DB O, LRFEXRUMEE, B
3145, pp.39-51, 1981.10

IgE %, ZBH=E . Column Strength of Cold-Formed
Square and Circular Hollow Section Members, #x& T
¥, Vol 31 B, pp.135-142, 1985.3

g @, Bl R, KA AEROMIRAN, B
FREFXF2AREMBEBEBE, pp.1019-1020,
1973.10

W R, AH B, BRRIK, #)—F  SHEE
OERICEYT ZRBNPIR—Z02 EBREXE— HAE
BEFRRRFWHRFBBIE, pp. 971-972, 1968.10
FAEX, HHHE  SERA#MORKRE, FIERSS
SFURRHICET 5 HMAHNAE, BARRERIRIRE
£, #3355, pp.157-166, 1984.1

Kurobane, Y., Makino, Y. and Ochi, K. : Ultimate
Resistance of Unstiffened Tubular Joints, ASCE, Jour-
nal of Structural Engineering, Vol.110, No.2,
pp. 385-400, 1984.2

IWHEERS @ %M - RhBEME, KERAE, pp.21-24, 1980
Kurobane, Y., Ogawa, K., Ochi, K. and Makino, Y. :
Local Buckling of Braces in Tubular K-Joints, Thin-
Walled Structures, Vol. 4, pp.23-40, 1986

HEEA SEMEEER | PERES%ERYORBREE,
pp.177-182, 1978

mEE B, Bb R, BKRAZ I EERNEST T HHE
OBHRRERMN S, BAREFRRUREE, $204 5,
pp.9-17, 1973.2

SRBUR, NTRIT, WEEE, TANE MRS
FH5RRNMEOREMERICE T 0%, AAREES
aCENESR, 383215, pp.28-37, 1982.11

EHEZ, BRBH, 2ERE  ERBL vy T L—
MEFOM N EBRENIKEYT 2 EROTITR, BETY¥
FR3CEE, Vol.31 B, pp.143-156, 1985.3

Makino, Y., Kurobane, Y., Takizawa, S. and Yama-
moto, N, : Behavior of Tubular K-Joints under Com-
bined Loads, Proceedings, Offshore Technology Con-
ference, OTC 5133, 1986.5

Matsumoto, T., Yamashita, M., Murase, Y., Harada, 7
H., Hashinaka, I., Sakamoto, S. and lida, T. :
Post-Buckling Behavior of Circular Tube Brace under
Cyclic Loadings, Safety Criteria in Design of Tubular
Structures, IIW/AI]J, pp.15-25, 1986.7

NI | -El ectronic Library Service



Architectural

18)

19)

20)

21)

Institute of Japan

HERs, BYEY  HHREHREOGH—0 $ HBHE,
HABREX2HE- jU‘Hﬁ"‘BBH’%ﬁ & BT5,
pp. 325-328,: 1987.3 .

BEES, BT, %ﬂ’gﬂﬁ REEE P]ﬂ‘éﬁ"é%ﬁ

MOBBYER—2D 1. W, BEELEER, BXE
RARRKEFRTHFERE, pp.667-668, 1985.10
AtEER REBES . BRMAESMORBHREBRES,
BABEFRFAMBEELE, pp. 829-830, 1975.10
Kato, B. and Nishiyama, I. : Inelastic Local Buckling
of Cold-Formed Circular-Hollow Section and Square-

Hollow Section Members, U.S. Japan Seminar on

. Inelastic Instability of Steel Structures and Structural

22)
)

24)
25)

26)

27)

28)

29)

30)

Elements, 1981.5

HERRER | WHIERERYE, 1970

Gerard, G : Introduction to Structural Stability Theory,
McGraw Hill Book Co. Ltd, New York, 1962

g %, BARE I REROEEENIKOVT, BE
E§$§ﬁ1$¢$ 58147 5, pp.19-25, 1968.5

B o BEYOBRENT, BEBGE¥E AR 9, ZEH,

1966

Batterman, S. C : Plastic Bucklmg of Axxally Com-

pressed Cylmdncal Shells, AIAA Journal, Vol 3,
No.2, pp.316-325, 1965.2 '
fh B, B, FIERESS
HABERY¥HNRSE,

. 1959.10 ‘
HABE, R M HA B B0 R #E %
Efﬁﬁfs&U%’[?fﬁﬁiémtjéﬁL§$@§ﬁ/¥§J (2
#) ﬁﬂbﬁﬁi’"‘j‘l)‘é/\/f 7®4JL¥§J BAEME
=%, #1585, pp.413-422, 1985
b EHE, O %D, ELEES  EREREOBEER,
HAEBEFRRMESE, S5, pp.299, 1965.9
SRR, /NATRIAT, ﬂﬂﬁﬁﬁf, #RES, FAEE .

R SR O B KSR,
635, pp.577-580,

31)

32)

33)

34)

35)

36)
37)

38)

39)

40)

41)

m&ﬁéi‘b‘éﬁgﬁﬁﬁ’é@ﬁﬁﬁﬁﬂﬁg?élﬂ%’?’i z
1. BRRUCEREHERICHY 2EERD, BER
ﬁ’m’A LR EEELE, pp. 2089-2090, 1981.9
BAMEZ, BAWL /DORERHET O OHTERER
Eonf, TARFSBNMEE, $E3B75, pp.17-26,
1983.9
FEHFEA, IERGER, AXMEX, BRFE{T—H, FAR #H#
DN E’r&@ﬁ”‘%mmwrﬁﬁ FR£RB, Vol.23,
No.4, pp.107- 117 1971. 10
gk s, Bl &, #J:mig '4%\55%@%*’&@@@
‘Rozg, EZEE%#%E‘&YW&% # 229 5, pp. 67-76,
1975.3
SRR, Zﬁ'@?@ 'J\?ﬁ]*’lﬁ THE LT ABMAOET
Tt BRI S E— b 7 ABEOR B I
BPIF( 2 )—, BB AME R RS E, 5 3652,
pp. 28-39, 1986.7
Guide to Stability Design Criteria for Metal Structures,
Third Edition, John Wiley & Sons, 1976
AABEY S | SIEPNREE, 1975
gk f o BNESRMORBER S EREND, BARERE
SSRGS, $378%5, pp.27-36, 1987.8
Matsui, C. and Tsuda, K. : Strength and Bihavior of
Circular Steel Tubular Beam-Columns, International
Conference on Steel Structures, Recent Research Adv-
Budva, Yugoslavia, 1986.9
: Interpretive Discussion of Tubular

ances and Applications,
Sherman, D., R,
Beam-Column Test Data, Department of Civil En-
gineering, University of Wisconsin-Milwaukee, 1980. 12
Sherman, D., R. : Tests of Circular Steel Tubes in
Bending, ASCE, Journal of the Structural Division,
Vol.102, ST 11, pp.2181-2195, 1976.11
AAREES  BERBRITCB I 2REWN L LM
g, 1981

NI | -El ectronic Library Service



Architectural Institute of Japan

SYNOPSIS

UDC :624.014.2 : 691.714

STATISTICAL EVALUATION OF LOAD-CARRYING AND DEFORMATION CAPACITIES
OF COLD-FORMED CIRCULAR TUBULAR MEMBERS

by KENSHI OCHI, Research Assistant, Kumamoto Univer-
sity, and Dr. YOSHIAKI KUROBANE, Professor, Kuma-
moto University, Members of A.I.].

Cold-formed members involve uncertainties that are attributable to factors different from those common in hot-
rolled structural members. These uncertainties are not incorporated in current design guides, such as an LRFD
proposal,

Efforts have been made by several investigators to evaluate effects of residual stresses and strain hardeniﬂg due
to cold-forming. These results are still insufficient to establish stress-strain models for these sections that are
accurate and general enough to evaluate the load-carrying and deformation capacities of the members,

This paper presents results of a probabilistic analysis based on statistical data for mechanical properties of
cold-formed circular tubes.

The conclusions drawn are summarized as follows :

(1) Stress-strain models for circular hollow sections after cold-forming, including effects of residual stresses
and strain hardening, are represented by a Ramberg-Osgood stress-strain model using compressive yield
stresses and ultimate tensile strengths measured by stub-column and tensile-coupon tests. A probabilistic
analysis was carried out to obtain a probabilistic density function for one remaining variable in the model.

(2) Probabilistic distributions of inelastic local buckling and column buckling stresses for tubular members
are derived from numerical analyses of the stress-strain models, The column buckling stress is found to be
influenced by a diameter-to-thickness ratio.

(3) An analysis using a simple yield line theory is found to be useful to interpret behavior of stub-columns
after local buckling.

(4) Prediction equations for deformation capacities of stub-columns and beam-columns are obtained. From
these equations, the limiting diameter-to-thichness ratios used in the current design codes are not found to
be in accord with the required ductility values.
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