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Abstract; The objective is to study the axial compressive performance of the specimens after fire,
through exerting fire effect to square steel tube concrete short column with steel bone. Establish the
temperature field analysis model through numerical simulation analysis method, to identify the
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temperature field distribution rule of each component of the specimen,to study the failure mode of
the specimen under axial load after high temperature, and to analyze the influence of the
parameters such as the fire time, the form of the embedded steel bone, the thickness of the steel
tube and the concrete strength on the mechanical properties of the specimen. Whether the concrete
short column is embedded with steel bone or not has certain influence on the failure mode of
specimen. The failure of the specimen without embedded steel bone is mainly manifested as buckle
in the middle and steel tube wrinkle. The failure of the specimen with embedded steel bone is
manifested as double wave buckle. With the increase of fire exposure time,the deterioration of the
specimens was intensified. The specimens with the wall thickness of 6 mm and 7.5 mm have the
ultimate bearing capacity 25. 6% and 30. 1% higher than that of the specimens with the thickness
of 4.5 mm. The change of the strength grade of concrete had little effect on the ultimate bearing
capacity of the specimens. The embedded steel bone makes the components of the specimen
cooperate with each other, makes the specimen have good mechanical performance and have
enough safe reserve space after high temperature.

Key words: high temperature ; steel-encased ;short column ;axial compression behavior ; Bearing capacity

UTAFR, E NS E A X - WAETREE  BEAT JeA R RE T AT, R R L IR R Y

AT T RE R, RIVES" it AR, B 1S0-834 ARl Tk ih
BB A A A IR LA R T AETTHR IR e U T S
TS, AN A2 S At AR AT T, BAEAPRRER SRR AR B R
IR T RIE RS A AR, deEFsER T.T. Lie™ R0 TR 47358, 3158

X 13 AT T RIS, IEXAH S5k
AT R AR T AR
B2 A5 A BhEE BOBUE A T 35, S
GRS iR EuN Gl = TR Sa M R S W G
A, DL R X IR T
IR (ERT T3 B R A TR BE AR AR X 3¢
o BT, A A FROT IR IE I Sy T
BB - NETREE - A A AR AT RO 4y
B 7 AR TR A R b AR 3 0 A R S
A3 AR X e i A T g 2 AR R Y
AEICSHAT TG, I B X 52 st ] oy
WETER PRI LS RS 15 i A S RO
RO R AR AT T o, PR R
BT, N B A A A A5 A 45 2 43 D R A

iz R R AT, HAE s i s 5 B A 2
b 02 i A s [

1 ABRICHEAY

1.1 MBRISHEAHXER
YR E WA - T IREE A A A

R R A A PR IT A o SR IR
PR FHAFAR OGS 1, i e A OGS BT AR
e SCHRLS ]l E

HEST 2R R N AR SE R
TR S5 N BB R ) — AR R R H
SRR 45O R G U 2R S AR AR Y YR 1
T LA B AN L AR, Bt
e T I TR SR AR BT 4R R i N Ty -
INEIP Y iR
1.2 #RBEST

iz A B TC i ABAQUS X 55 1 )5 A9

— T TR R - LA SR T A R Sy 2
“éﬁﬁZﬁu TSR T A BT
PR THR S R IR B A R, F
TN IS , TREE 1 | WAt 55 A A R DY B
R N B 4i 08 AR 53 A% #FR.OT (DC3DS )
B R AU s L B 7 BT (DS4) (LRl
1), CAFRERYW, DK 22 K5, 4
i = AR R Tk PO R
STUA R AL T N - AR B G



878 Tk B SOR S e AR (A R R SE R

9537 %

FEAESZ PN ST BE T e, PA DU 2 )
REEL LI RN E RN . S8 Ul 10
OGBS R v AT TUE

(RFITRERE LA SEE

SO B, I KR TS5 2R (ODB 3C
1) FAE AR A 1 2 53 BT R AR A

1 BRI 737 1A

Fig.1 Schematic diagram of specimen meshes
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Fig.2 Cross-section dimensions and details of specimens
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Fig.3 Failure mode of specimen
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Table 1 Parameters of specimens
S BAFIE x 5/ R Z Kkt iE/ A RE IR/ RHE+ W B2 1/
mm HIE min mm R kN
SSCl1 195 x 585 I 0 4.5 C40 3172
SSC2 195 x 585 T 30 4.5 C40 2 694
SSC3 195 x 585 T 60 4.5 C40 2 330
SSC4 195 x 585 T 60 4.5 C40 1955
SSC5 195 x 585 — 60 4.5 C40 1734
SSC6 195 x 585 I 60 6 C40 2 456
SSC7 195 x 585 AR 60 7.5 C40 2543
SSC8 195 x 585 +EE 60 4.5 C30 2 160
SSC9 195 x 585 T 60 4.5 C60 2 430




880 WHERKESMARBFR)

9537 %

PITET B A 7 B AL A R A 1
B TR IR A Rl s AT S P A
HIE R, B E R AT 1-10 T80 i i B,

FR 4 0 A R AN B AT o T e A+
FIE, B RS 2R Q345 A, il
I X U RSF i 5 s,

585 mm

195 mm
(ayNEREL

195 mm
(L) LFRHENE
bl

195 mm 195 mm
() TFINEHE (R IE L
RELHE

Bs5 iR U R

Fig.5 Crossed-section form and geometric structure of specimen
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Fig. 6 Temperature field distributions of each group of specimen
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