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ANALYTICAL STUDY ON ELASTO-PLASTIC BEHAVIOR OF
CONCRETE-FILLED STEEL TUBULAR FRAMES FAILING

By Shosuke MORINO, Mika UEDA and Jun KAWAGUCHI

Synopsis

Failure mode of cruciform frames consisting of concrete-filled square steel tubular
(CFST) columns and H-shaped beams are investigated by comparing ultimate flexural
strength of column with ultimate shear strength of beam-to-column connection panel,
which are evaluated in two different manners: the one is based on the standards pub-
lished by Architectural Institute of Japan, and the other considers shear resisting
mechanism in the panel and the effects of local buckling and strain-hardening of steel
on column flexural strength. In addition, the load-deflection behavior of the frame is
analyzed. The results show that the failure mode of a certain frame with the hollow
tubular column changes from the panel-failing mode to the column-failing mode, when
the concrete is filled, and that the stiffness of the CFST frame of the panel-failing type
is smaller than those of the column-failing type.

. # &

BHOMIZATRE T HVA5E, MV EATOERIHEE B LEL LTOHaID 1 77 7 28R
T2 $HEASTHHER, AL TAYA 775 2R TRY 2B T 5 HEN—BRPTH L, Thb
DA, I D EAE SRV L F—O@EIMEH SND Z e p B, BIEOMRICL S L, 20k
9 2% %@mﬁﬁ%i%n$wﬂL&6 EDBNE VI REDNH D, FO—FHTEESIL, X)L
ERAOHEEIZT Y 7Y — FAFECTALBSIIOWTHIFER 217V, ARBES ARSI 7
1) — MEEETESIHE (SRC HHE) V12X ARFHTIIES/ R VEI L 7 B HERAOM 2SI X A
K& LY, BfIEORARIE L THET 52 & #HEA LT\ 5, AR, WERRHIBV
CHEELERETHHPEHEO PR TIET 572012, FROERIZL - TELT A LBEET RV
i HOBEEE R, 2> 7)) — METAABHE LA RO ZEO BB & 7 ORIBIEEE) % BEfT
Lk s TR HDTH S,

2. WAHFHEE

2.1 WREFN
REERAFMET 57201068 L-EtEEFVIE, Fig. LIORT X ) %A% 6m, BEE 4m OFMH
F— A v OHEERSE, KB X E) RS TR L +FEEEEE T AT, AICIZAEHE [1-400

-1 -



106 FORBFEIEERTER 37 5 B-1 F6. 4 (1994)

X400 %, (XD 12iF H-Dy, X400X13X35 (D, : i D) 2V, HIZ VBTN A 775 2R L
L7ze 372, HATOMEIIHEIE L FE—0dDEFAV, RBUBOBMEEE TIE, 131 I358M% T8
THLDE LT,

FHEICHVAERE, HEBATOMNIHEL5 2 5ERTHAMERE (8, 16mm), EEIH/ 4
VRSO (300, 400, 600, 800 mm), FEdhie (15, 30 %) BXUMHHE~DI L7 )= b RETAD
HEL O 2)— MEE (F.=300, 600kgf/cm®) & L72. T —E% Table 1 IJR3. 77, M, H
FARIL Y 13 SMA90 7 5 A DERNM (0,=323.4N/mm?) & L7

.o e
Column : §
[1-400 X 400 <
(=Y 1
3
Beam: l §
-D,, X400 X 13X 35 N
H p 00 ﬁ D, =400 "
. 1=3000 /=300
Fig. 1 Frame model.
Table 1. Parameters
Thickness [mm] (b/t) 8(50), 16 (25)
Depth of Panel [mm] 300(0.75),400(1.0),
(Ds/D,) 600(1.5),800(2.0)
Axial Load ratio (N/Ny) [%] 15%,30%
Strength of Filled Concrete F, [kgf/cm?] 0(void), 300, 600

Ny : Squash Load
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Fig. 3 Frame of flanges surrounding panel. Fig. 4 Diagonal strut elements
in concrete panel.
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Fig. 5 Effect of aspect ratio of panel. Fig. 6 Effect of filled concrete.
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Fig. 7 N-M interaction curves. Fig. 8 Comparison of maximum strength.
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Fig. 11 Stress-strain relations.
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Fig. 12 Relations of shear force vs. deformation angle.
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Fig. 15 Relations of load vs. roration angle.
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Fig. 16 Comparison of experimental and analytical results.
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