HARE Fol V2R R (ARRLAAR) Vol.48 No.6
2016 12 H J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition) Dec. 2016

DOI: 10.15986/j.1006-7930.2016.06.008

A B E N AFNER SR TEZERBTNE R
Eh4M Wz, Aga’ KO #Hpr!
(1. VZEFBERF AR TSRS, B P22 7100555 2. BmEKRPEARTREYEE, B®E 400030)

TEE : B — Rl B SRR A Bl 2h G B A0 N A TR T HEZR Y . S T B A B TR T AESR A B
BEVSA R, GBI BRT A ik 1A SR IERE . BFFE TR GG m BURIRT AR TR ) Ak B B AL TT ISR B R AER A
SALRESIHIRE, PRI T B EAMERR B R RODLE] . AR A E AT TR EE LA B R B ZALRE ), HERUA MR
ok, BEENELEE IR, BHEAHESN BERURE ) B BT , BIURTIR ) K3 B EAHEZRER B
SEMAAR/IN . BIRRTI. ) A BRIRUE 7Y 38 5 B S ATHESR R RIPLRI I R A, R4 T R AA T ) BRAF

KR HENTTIETREE LRSS HUOIRIE; BIGATIRLS); HEAIMEAE; KL

FEISES: TU39.2 XHEARERS: A YER/S: 1006-7930(2016)06-0819-07

Study on lateral stiffness of new type self-centering concrete filled square steel
tubular frame

WANG Xiantie'*, LIU Lida', ZHOU Xuhong®, HE Bo', ZHENG Jiang'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2.School of Civil Engineering, Chongqing University, Chongqing 400030, China)

Abstract: A new type self-centering beam-column joint rocking about the pin roll located in the centerline of the beam web is pro-
posed for concrete filled square steel tubular (CFSST) frame. The lateral stiffness calculation formula of the self-centering CFSST
frame was derived from the virtual work principle. The formula was verified by finite element analysis. The influences of the section
area of strands and initial prestress on the self-centering ability of CFSST frame were studied. The failure mechanism of the
self-centering frame was determined. The results show that the self-centering CFSST frame has good resilience, and the frame ele-
ments remain elastic during the rotation. With the increase of the section area of strands, the stiffness and bearing capacity of the
self-centering CFSST frame increase. The initial prestress of strands has little effect on the lateral stiffness of self-centering frame
when the strands are elastic state. The failure mechanism of the self-centering frame can be prevented by the reasonable value of

initial prestress. The recommended value range of initial prestress is proposed.
Key words: Self-centering concrete filled square steel tubular frame; lateral stiffness; initial prestress; self-centering performance;

failure mechanism
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Fig.1 Detail of self-centering connection
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Fig.2 Single-storey self-centering frame
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Tab.1 Plastic coefficients of concrete
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Fig.3 Finite element models of frame
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Tab.2 Section areas of strands in each models

L R LS = R HEC T PiHi S /kN
SC-CFST-1-260-220 SC-CFST-3-260-220 260 220
SC-CFST-1-280-220 SC-CFST-3-280-220 280 220
SC-CFST-1-300-220 SC-CFST-3-300-220 300 220
SC-CFST-1-320-220 SC-CFST-3-320-220 320 220
SC-CFST-1-340-220 SC-CFST-3-340-220 340 220
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Tab.3 Pre-stress of strands in each models
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Fig.4 Load-displacement curves of models

FT ] 4 A] A [R) 60 40 4 A T AR Pk B 2 (SEHE R
AT I BE , S5 A 3K(6)s (8)FFE] fry 1y i B B8
EMEATAE, W4 Fon. WK 4 WA, BEENL
Lo B T AR, B S HE SR AN 1 ) R R i
K. HE A AREREBLE NI 2w KT IR IT 20l
BEs =)2 A 2 AHEZREL W /N T BRIE 2 A I

FE. TR A AHER, BEE N AL T AR
K, BN RE AR5 A PR T2 A ) BEAR R 22 38 3 3
K. NT=ZREHERER, A L 8w v AU
K, REZEHE/. FI, T 8ZERZAHER,
NG ARSI, BB ME S A FROCE &
B W22 ARAMER, INGL A AR



5 6 41 ESesk, S B A EALT ARG LAER B HUR] R 823

Risf, FSESAROTEMAERE . hR 4 wH, AR Q)BARIFHIREE.
x4 AXS5HRTHIEEITE

Tab.4 Comparison of theory stiffness and finite element analysis

E¥ WEL&ERYmm’  ERREAN mm G R EAN-mm PR EAN-mmT FERREAN-mmT 5E/%

260 2170 2170 2170 2202 1.45
280 2324 2324 2324 2371 1.99
— 2 300 2477 2478 2477 2 540 2.50
320 2 629 2 629 2 629 2710 2.99
340 2 780 2779 2 780 2 879 3.46
260 780 785 783 734 6.22
280 836 829 833 790 5.09
=E 300 893 892 893 847 5.13
320 947 946 946 903 4.56
340 1004 999 1002 960 4.17
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Fig.5 Load-displacement curves of models
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