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Seismic behavior of square tubed steel reinforced
concrete short columns

ZHOU Xuhong', LIU Jiepeng'?, ZHANG Sumei’
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Abstract; The seismic behavior of square tubed steel reinforced concrete ( STSRC) short columns was studied by
testing three STSRC columns and one common SRC column under combined axial constant compression and lateral
cyclic load. The main test parameter was the axial load ratio (0.3,0.4 and 0.5). The test results indicate that the
failure mode of the column with the axial load ratio 0. 3 is flexure failure, while the failure mode of the two columns
with the axial load ratio 0.4 and 0.5 respectively is combined shear failure and bond failure. The shear strength,
ductility, deformation ability and energy dissipation ability of a STSRC short column are remarkably higher than that of
a common SRC column on condition that the steel ratio of the column is the same. The shear strength of the STSRC
short columns increase as the axial load ratio increase, while the ductility and ultimate deformation ability decrease as
the axial load ratio increase. The results form elasto-plastic analysis on the steel tube indicated that, during the lateral
load being applied procedure, the steel tube do not yield for the STSRC columns with flexural failure and the steel tube
yield after the peak load point for the STSRC columns with shear failure.
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HAETE B R KR E AT E (50708027)

EHEN A2 (1956— ), B HEHEA, T¥FE 4+, ##%, E-mail:zxh@ lzu. edu. cn
IR A R (1978— ), B WA FHA, LFH L B1F % R, E-mail :liujp@ hit. edu. cn
W B H.2009 £ 1 A

49



0 5%

RUFIREE + A B AT KR &, LR 1
WA S RS AR T 2z
NEFH . A PR B 5 TR B A R T A AR TR BE
o A28 P A S A A T ) A A T (Y
TR BE A 1) TC 37 4 3 R O, A DR AT B Bt
AR T A B 25 5, A DR At T 43 TR XS
5T 45 SR, RVl 76 A A5 1 40 A7 9 20, B4
TRRBE A 7 2 i T s LU 2% R T L B PR AT R X A s A2
PURELRC | R AE BT RE TR b . ™ s B i) 8 49 ¥
BEEAEMRE L X TS H/NT 15 I RARIR
AT BV B ) G 1 b AT R T R AT X LA il
JETFEPUE BRI AE T AR SRR P R R T

SCHR[ 8 1B 25 S R I, 7 AN A IR 56 1 Ja kS ik
B DR , AN AS AR P 1) 17 3, TR N
YA AR B A R, T RO v R A A AR
FERES ™l TR PR ZER Sk [ 10 5 A 5%
SR B AR R B KA A
U ERE .,

FEXF BN IR EE A AN IR 45 A B A R A A
TEEE A B2 1 B O A 1) 2R A, AR SO A TR S
e Hh T 78 TR BB A v AN A G b A AN A R
P A HX O R e - B A HAE T, A R E 12 1]
2, T B0 8 24 R AR 68 4, AR AN A 2R
RUVBTREE AT, i TR 58 i 9\ R 4 A T 11
WG, AR TR0 IR e B DS, TR UETRBE 1 1Y 5
T FARE X A% O TR BE - 0 249 SR FH AT A s v
AR LU R AR, A A5 e e %) 3 0 22 ) R T
CIEWAIS

H A1 P4 A9 A 24 AR PR TR B A 4 F 9 1
KILRIE , ASCLAR R He Ry 28 A 2 5006 5 A4S 24 R
FVBATRSEE + SR E A P02 RE U AT X 06 A 5 RN BEE 43
BT, AR R0 25 SR B R 3 AT 25 RS T T A 4

ORYHITR B AT 10 A B2 B R O 4 5 R R
TR

1 S

K Hig it

RIS DHEAA AR X 4, I iR ) RS
BOMRE L, ASCHEET T 4 AR T, H
FRALHG 3 AN ETEE O 1.5 05 A 24 R RN TR E 1
JEAER AR R 1 AR TR 59 5 B Y 75 A TR B 4 X e it
o R Hho 5 A T 2R s P P T - 2
S, AREFOURE (10 19 ity o [T A 750, IO o 2 542 114 1 Ay
500mm x 300mm x 800mm, & 1 izt i JLAaf K~
FVRVEIRST  SA B b B9 48 S oR TR B A2 R Ak
T 1 AN ARG L, E B0 A v L AR
TP BE R 20mm, JEBE A 6mm B4 B AR N5 BE |
AR ER B FE R 100mm, 49 %8 78 135535 15mm &b
WidF , DARIEAS B2 7K A2 B8 ) o 28, il R 1 B Ak &
BRI 1, A AR R e AR 5 R
Bt (TS RV RIS ) 5 AR B ) EE A )
FHAR s (LS5 RVB AR ) AT
1.2 mEFFMNEEE

AR e A VO St [ s AR 0 o A i o % g iy
J1, SR JE AL TSt i S 2 A FH ) 7K ST far 28, DA
MR B0k H B A d i ke B gk
ERBEILE 2a, INZk3EE B8 A LB KR UEFF
MUK S 77 B R IR AR Bh 4§ S5 AR, DU 3 AT HLA ]
fii LI R AE 3 B 07 16) FIKSEJ7 16) B A2 3, i A
KA T ST R Tk i R i 04 121 8 4k
KAk P [ 22 T 3% A K1 S #  n, 155
) A 3% FH e e AE A BE 92 A9 1 5 2500kN v T 1
Tt T 7 T50 ph 9 2 38 ok s 9 I ARt v, 6 356 op
SRR ) BRSO T T TR 1 1~2000kN 9
JIALIEES , LA L g o 7KV 52 far 25 eh VRS A
R A 2t i, 1 3h 4 ) 5 K 25 0 2% fH M630kN

1.1

x1 RHEEEXSH
Table 1 Parameters and test results of test specimens
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Fig.1 Details of specimens
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Fig.2  Schematic of test set-up and instrumentation layout
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Fig.4  P-A hysteretic curves of specimens
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