CHENE i A PR A (A AR Vol.46 No.6
2014 4E 12 H J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition) Dec. 2014

AR BT F AR 5 o th
BEsEle, B Ak, X|ALIR
(PSSR FoA TRRERE, Ben 1% 710055)

E: L TIRBM5E, R OpenSees ZRZEXT R HE T.(SRC) AL B [k AEMEA T AT BROGEE, 1045 515045 Ry
BRRAF. WETEEER, RIS TGS - R E 2, AT P-ARON MR AIFERERE ) . 5 RKW: SRC RIEHM
W] i RS XS B 5 P-A8 RS SRC T Ak AR BT AR 3.2% ~ 12.4%, FEMAD 225 SANAHREE - R HA L, SRC RIEA:
MEEFERREOR, FEARETI o, I REHNR A i ek e O T 2= I R AR . W55 SRC RIEFEM TR B IRt
%.
XEiR: RUEE T Rk wEEMAE; AR ENHE; ARG

hESAS: TU3982 XHRFRER: A CERS: 1006-7930(2014)06-0780-05

RREE L (SRC) SEMERfRERIE (LB T B Z B HES) PEREERIFRAER
15 50 355 P 4 7 T B S AR, B AUIRER T IBAE S MBI A, RN IESRAR T SRC S5 e, ik
—3Be R A R BT, B ERT SRC BIRA A IERTE KR ) . AU RE ) AR
PURRMERBZHEST TS, WikT SRC RIBAHMEIRIMEAR T T AUBF SR, o H AT BRITHEH Iy T 19 )m 55
H. K, ASCFET OpenSees RGMBUERI, Xt SRC IR I PEREHEAT 704, N iZs AU S5 HAE Y
BHADIIE R TR R A2 %

1 BRTER

1.1 REHR

WA AL TR SRC FIEAE IRE R ik s, iy 4 MRAFEIT ARG AT, A4 2
AT IBAE LA LIJBAE 1 ASHIBAE. R BRI RE BN 1 R, Bk28dnsk 1 fos. %
JH TR 6 - T B A PR B 45 SR 0 B ik 1 Ak 2 s

SHIEHR b=50,h=25
b=50,h=25

926 —t=
- 7\R 30 | SN =8 30

C 3 4]

4 1
R YR B REAR
25 X 8k HHUE Smm

80

S#ERL @S0 8#E @S0

u St l b=50,h=50
It 105494 t=t=14

200

200

=50, ——

Y T t=t=8 By — S#R
—gT SHIL @S0 l l

1P R

HHUTSmm E ] ::f
H
SHEEL @50
2SI
b=50,h=50 I I

25 X 8 i
tr=te=8

100

200

100

s | 200 | |0 | s | 10 |
L3 i

1 RE-HEERTRER

Fig.1 Geometry and steel details of specimens
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Tab.1 Design parameters of specimens

WG BB A MRl SIS A WIEY%  PFIREIE % REELT PR ¥ f/MPa

T4 MOERN  IFE% 0.5 2.5 8.49 0 24.88
T7 SRR ULEL 0.7 2 11.21 0.588 28.09
L3 SRR W TR 0.7 2 7.55 0.588 24.88
+3 MTERIE ¥ T A%, 0.7 2.5 7.18 0 28.09
H: n=NI(d), NARRIES), f AR LAOHIEREE, A RBREER; =L/2h), L AR, h R .
=2 MR
Tab.2 Properties of steel
PRF T iR JE e B f/MPa R KRS B £/MPa PP R E/MPa
SHIEN AR 542.5 667.5 1.952x10°
SHIEEN I 2% 440.0 640.0 2.13x10°
e 25x8 4 385.0 566.7 2379x10:
50<8 N 290.0 435.0 2.162x10
50x10 JR4N 387.5 600.0 1.848%10°
50x14 4 277.5 4575 2.33x10°
HARR Smm JEAIRR 3525 470.0 2.046%10°
W5 $6 360.0 545.0 2.465%10°
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Fig.2 Hysteretic loops by test and calculation
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Tab.3 Comparison of calculated results and experimental results at characteristic points

I TR B/KN TR RL RS /mm WP o B/ KN W TP o/ mm

5 RIE WRE 2 WRIE WA % WRIME R %% WRBME VA E%
T4 855 90.0  53% 1439 1660 153 1035 1063 2.7 4071  44.00 8.1
T7 1311 1365  4.1%  9.68 820 152 1593 1664 45 2908 2200 243
L3 1255 1400 11.6% 1078 870 193 1633 1690 3.5 2559 3000  17.2
+3 754 878  164% 849 1120 319 950 1038 93 4043 3400 159
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Fig.4 Bending moment-curvature hysteretic loops of column end
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Fig.5 Influence of P- Aeffect on hysteretic loops of SRC special-shaped columns
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Tab.4 Influence of P-A effect on calculated results
F I8 P-A4 . A8 P- A,
WHRS  NRIT R Pema/ Pem /
Pa/ kN Pol/kN B PadkN  PuokN B, e BB
T4 1E 106.3 67.3 0.367 117.1 88.0 0.249 1.102 0.678
il 104.1 56.5 0.457 114.7 77.3 0.326 1.102 0.713
7 1E 166.0 116.3  0.299 179.0 148.6  0.170 1.078 0.569
il 166.4 105.3  0.367 178.0 137.2  0.229 1.070 0.624
L3 1E 169.7 117.8  0.306 175.2 140.5  0.198 1.032 0.647
il 169.5 106.4  0.372 174.9 128.1 0.268 1.032 0.720
13 1E 103.8 86.3 0.169 116.7 110.2  0.056 1.124 0.331
il 104.0 84.5 0.188 116.8 1084  0.072 1.123 0.383
T Pon AVSEMEAEATER, Po AW ERRMBEN N MHE, B~ (Pa-Po) /Pon
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Fig.6 Energy dissipation coefficient

4 4hig

Al A RTINS SRC FIBAL R BIPEREE T ST, #5210 R E 24
(1) 3R OpenSees RGEAMLA REMEAEN T SRC IR HAEHATA BROTHE, THEEER
IR A RAT B AR 340 SRAT 2 i A0 0 - th R0 1 it 2%



784 o o/ R B R il (AR 5 46 &

(2) SRC RJEAEAHr Il th B XIFR, AP RAFIPURRIEERE; SRS ML 1 pf B s [ ek A b ==
BRI 5 R I

(3) P-AZLPiAf SRC B AR A, AR 2%

(4) SRC RIEA:MRERFERL R PO TINAHREEE L EAE, B immFEaErE ) .
BEVE  References

[1] TOKGOZ S,DUNDAR C. Test of eccentrically loaded L-shaped section steel fibre high strength reinforced concrete and
composite columns [J]. Engineering Structure, 2012, 38(5): 134-141.

[2] 4R, AWAE, FA4E, F. TN AR EE L IR 032 R[] VEFHE SR 222 4 F AR, 2009,25(1):
100-105.

XU Yafeng, DIAO Xiaozheng, GUO lJian, et al. Experimental study on the biaxial eccentric pressure bearing capacity of
cross-shaped steel reinforced concrete columns[J]. Journal of Shenyang Jianzhu University: Natural Science Edition, 2009,
25(1): 100-105.

31 29, sk SWE, & WEREEL T R8I M) AR A AR )] 1R TREA%4,2007, 40(1):1-5.

LI Zhe, ZHANG Xiaofeng, GUO Zengyu, et al. Experimental study on the mechanical property of steel reinforced concrete
short columns of t-shaped cross-section [J]. China Civil Engineering Journal, 2007, 40(1): 1-5.

[4] B3P, BEEERH, BUGEk . RUINREE T RIB SRR MR IR SET]. SR ASHAAA, 2007, 28(3): 53-61.

CHEN Zongping, XUE Jianyang, ZHAO Hongtie, et al. Experimental research on seismic behavior of steel reinforced concrete
special-shaped columns [J]. Journal of Building Structures, 2007, 28(3): 53-61.

[5] ZRJELl, ¥R+ HE. F&T OpenSEES ) SRC HAR M A MABBAAKII]. ) PeR 22440 A SRBHAERR, 2010,35(4): 555-559.
ZHU Yanru, GUO Zixiong. Numerical simulation of SRC column under low-cyclic loading based on OpenSEES [J]. Journal of
Guangxi University: Natural Science Edition, 2010, 35(4): 555-559.

[6] KENT D C, PARK R. Flexural members with confined concrete [J]. Journal of the Structural Division, 1971, 97(7): 1969-1990.

[71] MAZZONI S, MCKENNA F, SCOTT M H, et al. OpenSees command language manual [R]. Berkeley, CA: University of

California, 2006.

(8] LR SMFHREE L RIEAL S IR AR IR B 5T 5 P B PRI AR A3 AT [D] R HE: KRR, 2007.

XIN Limin.Experimental research and elastoplastic time-history analysis of the seismic performance of RC structure with
specially shaped columns [D]. Tianjin: Tianjin University, 2007.

9] EBH oo, B, & IR TSR FBAE R TURERIRET]. KR, 2010, 43(11):957-963.
WANG Tiecheng, HAO Guiqiang, ZHAO Hailong, et al. Test on seismic behavior of special-shaped columns reinforced by
fiber under cyclic loading [J]. Journal of Tianjin University, 2010, 43(11): 957-963.

Analysis on hysteretic behavior of steel reinforced
concrete special-shaped column

XUE Jianyang, XUE Hao, LIU Zugiang
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Based on the experimental study, the finite element simulation of the hysteretic behavior of steel reinforced concrete (SRC)
special-shaped column was conducted by OpenSees. The moment-curvature hysteretic loops of column end were obtained, and the
influence of P-4 effect and energy dissipation were analyzed. Results show calculated that the hysteretic loops of SRC
special-shaped columns are symmetric and plump. P-4 effect results in that the load bearing capacity of SRC special-shaped column
reduces by 3.2%~12.4%, and the ductility turns worse. Compared with the reinforced concrete special-shaped column, the energy
dissipation coefficient is large, showing the strong capacity of energy dissipation. The hysteretic performance of the column with
solid steel is superior to that of the column with lattice steel. This study can provide reference for practical engineering application of
SRC special-shaped column.

Key words: steel reinforced concrete (SRC); special-shaped column; hysteretic behavior; low cyclic reversed loading; finite element

analysis
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