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Experiment on Seismic Performance of Connection Between
Concrete-filled Steel Tubular Column and Prestressed

Concrete Beam

FANG Mei, LI Man, LI Shan
(School of Civil Engineering, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Based on tests of three specimens under low cycle reversed loading, the failure pattern,
hysteretic loops, stiffness degradation and energy dissipation capacity of connections between
concrete-filled steel tubular columns and prestressed concrete beams were studied. The results
show that prestress almost has no influence on the failure pattern of specimen, and all specimens
are subjected to bending failure at beam end. When the lower part of beam is in tension, prestress
makes stiffness degradation accelerate, and energy dissipation capacity is reduced. When the
upper part of beam is in tension, the ultimate bearing capacity, stiffness degradation, ductility
and energy dissipation capacity of prestressed specimens is better than that of non-prestressed
specimens.
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Fig.1 Dimension and Reinforcement of Specimens (Unit: mm)
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Tab.1 Design Parameters of Specimens
HE 4 72 B A
K45 BL 1Y IF 1 4k 577 7 A5 XK T 5 A
b/mm h/mm TN Ty A sl PR Sy D/mm t/mm
J1 325 500 0 375 10 3 25@100 $10@100
J2 325 500 4-7¢.5 0.5 fpyk 375 10 3P 25@100 $10@100
J3 325 500 4-74.5 0.7 foyk 375 10 3P 25@100 $10@100
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Tab.2 Mechanical Properties of Steel
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Tab.3 Displacement Ductility Factors of Specimens

[ERCRE R 1 Gl A
A./mm Ay/mm 0 A, /mm Ay/mm w2

J1 63.5 31.7 2.01 113.7 33.4 3. 40 2.71

J2 68.1 30. 6 2.21 99.6 31.4 3.17 2.69

I3 63. 4 29.8 2.13 129. 3 30.5 4.24 3.19

25 [2] GALAMBOS T V. Recent Research and Design Devel-

sk ~‘.\ — gﬁ;; opments in Steel and Composite Steel-concrete Struc-
—— RT3 tures in USAT[J]. Journal of Constructional Steel Re-

FEAE/(MN » mm™")
> &

w
T

—0100 —80 —60 —40 —20 0

A7 #/mm

9 WHRMFEEE

Fig.9 Cumulative Energy Dissipation of Specimens
AE AE 7 FEARH 24 . 1 6 S AR LS 900 T3 A A [
7 F Ak 1 1E 1] #E BE 55 AR BN 3 1A F AH 22 AN R =
I 1 F 1) 4 FE I 22 e AR TN 73

(3TN S IXAF T3 Ay IE 6] #6 AE RE 1 1 1< A W]
A X RN TR ORI 7 R A A AE I )
137 75 T 288 P A5 R L DR T 2k 25 7R 3T

3 % i

(DFEMRE AT AR T 7 T ) TH
PR B A Y e A R e R AN R
WA KRR AR BRI A,

(2) F8UBE T B8 it vk B2 b ) I 32 TR 40 1Y) 2
JE A B A AR L AR TR T R

(3) A AT gk e, 3 g 3 44 0 W IR Ak
U FAR TN J1 3R » 4 M A0 AR 8 Al g G R W8 73k
PR s B R AR BT, 5 3R BN 73K A E, T
7 A S M R A TR PR L RE B A 0 AR TR TN )
A, ESEER TREBE T B 45 A 3 1 52 B i A7
2435 BT 3 KN B L 7 3 R AP R AR RS 3
93 1 L A7 0 b 7% ey 2K [ B A R o R 2 R IR .

S & k-

References:

[1] SHANMUGAM N E,LAKSHMI B. State of the Art
Report on Steel-concrete Composite Columns[ ] ]. Jour-
nal of Constructional Steel Research, 2001, 57 (10):

1041-1080.

(3]

[4]

(5]

[6]

[7]

[8]

search,2000,55(1/2/3) :289-303.

TIAN C Y, XIAO C Z,CHEN T,et al. Experimental
Study on Through-beam Connection System for Con-
crete Filled Steel Tube Column-RC Beam[ ] ]. Steel and
Composite Structures,2014,16(2):187-201.

CHEN Q J,CAI J,BRADFORD M A, et al. Seismic
Behaviour of a Through-beam Connection Between
Concrete-filled Steel Tubular Columns and Reinforced
Concrete Beams[ ] ]. Engineering Structures, 2014, 80
24-39.

R E BN ) R B L BORTE B AR AR
s LT ). A RE . 2013(6) :169-170.

WANG Sui-ming. Application of Prestressed Concrete
Technology in Beams and Slabs of High-rise Buildings
in China[J]. China Homes,2013(6) :169-170.

Po A8 B A LR v TRUNE 7 R B - BR A R TLT DL
[ 3 54JB 45 ,2013(18) : 90.

FANG Xing-hua. Application of Prestressed Concrete
Technology in Road Bridge Engineering [ J]. China
Construction Metal Structure,2013(18):90.
ZESCM L F5 N T AN TR BE L A TN ) SR A B A
A 03 4 e O L AR g 8 A LT R B 1, 2000
(4):25-27.

LUAN Wen-bin, JJANG Ying-long. Application of
Concrete-filled Steel Tubular Column and Prestressed
Beam Structure in Nanjing Svit Building[J]. Building
Construction,2000(4) ;25-27.

HSAEAE , £ BE ok B8, 55 B9 TR R 1 A% 0 AR TN
J7BERESR f 86 O 5 [T ] ok & 37, 2006, 36 (9)
71-74.

DENG Zhi-heng, WANG Xiao-yan, ZHANG Xi-de.
et al. Experimental Research on Design Method for
Frame Joints of Concrete-filled Steel Tubular Core
Columns and Prestressed Concrete Beams[ ] |. Industri-

al Construction,2006,36(9) ;71-74.



