Architectural Institute of Japan

& xI

UDC : 624.014.2 : 691.714 : 62-462

Hh & M 7z 52 % s R RRIE TS 544 O
& SH T 1 DY A

1. BLsic
RARERE TEHMOMNRERENCHEST S
4 ORTF % HEHITHRL, BANITEH 5 5 ki
MOLRLMEHUINENDH L, CORBEIZO>NTIES
COMFRESHY, ZhbIESOTIRFIRER 1

TCIRERABEICSHS, LrL, FhoOPREECH

EHESHIZO>VWTERINTHB U, MEHEEHRMD
WHEEEREBREE TCHULAR D2V,

ERAATR ) ORI 2 BHE I 3B 4 DB EENS B B A8, B
HEOEZAFZEHCEM»EBDIE, LRFDY itFXxh 5
EERE S BREICE OV 10RO 2 RE— A~ Mk

C ThHB, T, BFEEREE T HIHE, WEREIC
KON PBET 51010, BTN LR
THY, WHOFMAFEOHK—PVLETH D, ZOMN
SlOBEIc>WT s, LRFD crnxhiz-HEEED
ThhEEIOND,

UL, BMFEERESILBMOMNICHT S
LRFD o#ieth a5 i Hikix, ERERII»»HV I
SMHOEBFERII—FE LT, REHEICTH T % FERE
DOFHE & EBIFEERD TV D, EHITRH OEBIREY
i, EBREH, Tt HIERICLOENRTEOT, &
DHETEEBSTHEE S D8V, COREERNT
X¥560E LT, BREBOHHHABAE TV CEER
U BEBR TR OREEZ2EZER UK DS 5,

B & A % 520 5 S RIRTESRE M O 1 i mH 2
FRFEY & & < —B9 597, F1, ERENOKIIRS
TV, 2%V, EREZFMT 22T TR, Kol
DRBEOTELVDT, BEBIT CEEANZEREZITS
NENWH B, TDOHAIC, BENLEOZEMOIEH-0O
4 HBEFRORE R EM s BEICH OFMESRIELE 25,
F 1z, BREBEC & EHEEOBRISNEZ50T,
BHOERRN NS BB EMRESNTLEY,

KRXD—RIE, XWR20) KEERLLLOTH S,
* BEARKE BF
»OREAKE BE- 1R
(1989 4£ 8 A 10 ARk 25, 1989 4F 12 A 19 BERERTE)

« 8 ﬁi E ’ - Z*
z2a B2 J 228 H**

NS IEREHCEET 50T, HEICISEDTTRE S
TORN-03 HBROFMANETHEENZX B,

ZEEZELIRXEI) KBOWTHBREMAEREM O
N-0FHBEBRO—BILERATHBY, ZOBRILSH
BB 1 & PIOERBEDORNIC OV TER U, 1212
U, BH-03#BEFRO—BRILICOBEFRENNETH
0, MENZERSTERCTS S, T, TN
-UfﬁﬁﬁmﬁUé@m%ﬁwﬁﬁgﬁﬁﬁﬁﬁﬁi
5, ZOREREHNT, M EEREZZT 5EMOmH

- PEOSEHERETS,

2. ARRFEEREDH D OBH-UF HBEEH

2.1 HELEHOELUE

&/1-09 #B8{% % Ramberg-Osgood R, ¢35 12
HITIE ‘

@ BHh-0FHHELED 1A (H, 0FH) OE
@ HHXHEMBEST BN, HAVIRVTHDME
DPERENETH B,

BT OBRIET 0y (0.2% BEOSTHME) HIHS
P THNEQDRXENEL 5N BDT,

2z

E
fziZL, E ¥ 7% (2100 t/cm?)

- QODFRMHFIBIRBIBONKO T H ¢ 2 HOTHEI(L

BE m 2RDEFERETTIREINTNEY, LU,

e=g+0.002(Z)" (Fig.15m)

o

G n=10

1.0 -
m=15

B=7 m=20
m=30
1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0

€ (%) .
Fig.1 Stress-strain models showing effect of hardening ex-
ponent

_ 55 —_—

NI | -El ectronic Library Service



Architectural Institute of Japan

0 1 1 1 ]
0.8 0.7 0.8 0.9 1.0

Oy/ Ou

Fig.2 Relations between hardening exponent and yield ratio
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Fig.9 Mean values of ultimate strengths of beam-columns
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Fig.11 COV of ultimate strengths of beam-columns
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Fig. 14 Safety index controlled by statistical data of tensile
yield stresses (8,=3.0)
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Fig. 15 Safety index using linear interaction equations (D/ ¢ ==
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Fig.17 Safety index using factored interaction curves (D/t=

30)
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SYNOPSIS

UDC : 624.014.2 : 691. 714 : 62-462

STATISTICAL EVALUATION OF ULTIMATE CAPACITIES OF COLD-FORMED
CIRCULAR TUBULAR BEAM-COLUMNS

by-KENSHI OCHI, Research Assistant, Kumamoto Univer-

“sity, and Dr. YOSHIAKI KUROBANE, Professor, Kuma-
moto University, Members of A 1. ], :

" This paper presents results of an analysis of ultimate behavior of tubular beam-columns based on statistical
data for cold-formed circular tubes under combined bending and axial loads, .

The conclusions drawn are summarized as follows :

(1) The hardening exponent included in a stress-strain model for tubular sections after cold-forming was
found to be represented by a simple function of yield ratio. Statistics of the yield ratio were determined by
using statistical data on compressive yield stresses and ultimate tensile strengths. -

(2) Mean values and coefficients of variation of the column buckling strengths were obtained by using a
semi-probabilistic numerical approach. These values were found to agree well with exact values.

(3) A simple theoretical approach based on a proposed stress-strain model was found to be capable of inter-
preting ultimate strengths of tubular beam-columns in the existing data base, Numerical analysis according
to the first order probabilistic approximation was carried out to determine mean values and coefficients of

variation of resistances.of tubular beam-columns.

(4) On the basis of these numerical results, recommendations were given for the design of tubular beam-
columns. ' '
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