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Abstract: In order to improve the seismic performance of square ultra-high-strength concrete-filled steel tube
(SUCFST) columns under high axial load ratio, a reinforced construction method of setting tie bars at the base
was proposed. The horizontal low cycle loading test of two SUCFST columns without restrained tie bars and
two SUCFST columns with base restrained tie bars under high axial load ratio was carried out, the experimen-
tal parameters were axial load ratio and spacing of tie bars. The test results show that the addition of restraint
tie bars could significantly improve the {lexural strength, deformation performance and energy dissipation per-
formance of SUCFST columns. Reducing the spacing of tie bars improves the energy dissipation of single circle
of SUCFST columns under large drift ratio. Increasing the axial load ratio degrades the deformation perform-

ance of SUCFST columns.

KFEEE: 2022-02-22
BIEMESE: WM AQ86-), B, #. ML WA S, EEMN B NIRE 416 45 1 DF 5. E-mail: huhs@ hqu.
edu. cn.

E€WB: EFRHAAB¥IEEEIIHE 51878303, 516082100 ; & H#A H ARl 1E 4 ¥ B35 H (2019J06016)



% 6 3] A - S5 - o I EUAE BT 2 SR 4 A e R R B A B R A AR R 713

Keywords: square concrete-filled steel tube column; ultra-high strength concrete; tie bar; seismic behavior;

high axial load ratio

J7 SN AR EE 1 (SCEST) AT R 38 BE i L A8 Pk 4 it T 4R 55 00 8, © 8 1z o 1 v )2 g 3
P FE SCEST o N SEH = 9k TR 6 1T A &4 = il 1 R 28 7. SR T 8 v oo Y B U R AE
%R A7 R H R, AR A R s IR E = (SUCFS T A8 TE B 11 R £, %t SCEST #:#EfT =k 29
FOAT A B R AR TR ). AR A R 9 R 3 v L 24 SRR AR ASURT L2 BN TR B L 38 T DL TE 29 R A A
A R L R A A RN K R T TS ) LA P R AR 1) JR e B R R UM A TR % - (CFST) A
AR IBAC R B R 22— A 7R SR M R AR R o HE SR 1 451 45 3 5 4 A A A

H AT > 2202 X Vs A 3 K A B BB FE () SCEST A #E 47 5%, Hsu 2857 LUl B A9 %5 55 5 1
LYRLFT BLAR S50 0 12 MRAE IR FF 29 50 SCFST F:F 6 R TG FF 24 o 6] bbb 36 #: #E 47 7K SE 43 &
A 5 AR, K IR R FE 24 TR R] 3 R 0 A S AR Y AR TR R T 1S A AR AT 9 B8R AT A Ak o
SCEST kR FLZRE F1. Cai 2% 10 MRAF L ARALFF 1 SCEST A A1 5 M IC 29 FRL AT 19 % Lo A 15 47 b
RIGAF T, 45 R R, LR PAT AT A5 88 5 SCEST A 75 Sl 1] 467 8% B4 Bk IR 5 5 R 48 1, 3 K ¥ o2 AF
(0 A% AT 0 v A I R R R A R A R R I G2 . E N AR X 2 AR T 4 AR BT Y
SCFST H:F1 8 M £y sRHL#F 1) SCFST A AT $L 0 S 3058, 56 UF 24 BLAT X $2 /8 SCFST A1 114 4% FR 581
JE ARSI RE ) B A ot R A 2 BRI RE 9 SCEST A Hi 7% 14 e 75 181 (4 BF 58 5 /0 o L P SE0VR 8 + it
FE 5 B AN T 60 MPa. R, AR SCXS 2 AR TCHLFF 29 R SUCFST KM 2 MR AT L FF 29 5 SUCFST #%
CPY3ELTR B A O T 58 5 Ry 120 MIPa) I &8 e il R EE T 9 7K PG R A 2 I 283056« F 9 v il s G T A
I F7 FE 25 SUCFST #4152 1 fe.

1 REAHE
L1 gt

PEHEIE 2 AR AT 29 o SUCFST 4 GRA4E 45 R C-0-0. 47, C-0-0. 42) Fl 2 AR AF I 1 4T 29 o
SUCFST #: G445 C-2-0. 47,C-3-0. 42). SUCFST £: (A& HO MR B T8 IE Ly 31,9 B 3

AT ARUE JGI 138—2016¢ 41 & 455 11 30 IR BE LR PR BE LIHHIAT
e\ M n e\ M om
O T TR LY BRAEL Y B E . A R A £ R 2 I | Al ]
SUCFST LY 29 AL A1 R 10. 9 ¢ M10 " X ¢ > )
oF 2 =) B, 5 10, 9 2% ik 22 4B B M 4R g | 4 g| = . )
R M ] 52 29 3 RFF I S R A B T { =7 ) M|
FEFEAE SR T TE 240 mm 5 B Y B AR AR L L
L JH] ['EJ?"JFETQ 1% n) R) BE A1 7K SF- R] BE AR l ;50><3=220 | L -60><4-=240 N |
R AT R R R, a1 BT () A-A B (b) B-B #
. 1o R A 24 o 3 10 4 2 2 B
2 IkEs 2 Wi

Wk [ ) W [ L

L s e _%ﬁ*%B 55 e

(o) i C-2-0. 47 (d) i C-3-0. 42

BT AR AT 2 AR B A 3E AL mm)

Fig.1 Construction of specimens with base restrained tie bars (unit; mm)
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