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Abstract; In order to solve the problem of the influence of the joint on the overall seismic
performance of the prefabricated concrete-filled steel tube ( CFST) structure, this paper proposed
a new type of the bottom-flange-bolted and top-flange-welded prefabricated CFST column and
steel beam joints. To study its seismic performance, three bottom-flange-bolted and top-flange-
welded joints and one full bolt joint were designed and tested. The results show that the failure
modes of the three bottom-flange-bolted and top-flange-welded joints are mainly caused by the
buckling of the beam end and the ductile fracture of the steel beam flange, the hysteretic curve of
the joint is full, the energy dissipation capacity, stiffness degradation capacity and bearing
capacity degradation capacity are good, and showing the seismic performance is close to that of
the full bolt joint. Compared with JD1, the peak load, stiffness and energy dissipation capacity of
JD3 are significantly improved with the increase of the beam section size, and the seismic
performance of the joint is not significantly changed with an increase in the thickness of the plate.
Key words: square concrete-filled steel tube; column to steel beam joint; bottom-flange-bolted
and top-flange-welded; seismic performance; prefabricated
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Table 1 Main parameters of specimens
F 45 M R~/ mm 2R N~ /mm IEHR 5 /mm R
D1 1250 x 8 HN300 x 150 x6.5 x9 570 x 100 x 10 T AR
D2 1250 x 8 HN300 x 150 X 6.5 x9 570 x 100 x 15 T LR
D3 (1250 x 8 HN350 x 175 x7 x 11 570 x 100 x 10 T AR
D4 (1250 x 8 HN300 x 150 X 6.5 x9 570 x 100 x 10 SRR
B T 20x250x8 I T O 20x250x8
& &
S HN300 x 150 x 6.5 x N
a 9G350 X 175 x 7 % 11) = HN300 x 150 x 6.5 x 9
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Fig. 3 Process of material performance test
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Table 2 Mechanical properties of steel
SO & RS FEBRJE S Jet JIR AR 3 Brhrsm b fip g
e mm mm MPa MPa GPa %
8 7.73 393 516 212 30
g 6.5 6.48 367 537 193 31.94
7 6.77 376 540 200 33.33
R 8.91 374 525 218 31.22
10 10. 26 355 533 228 32
11 10.95 356 534 182 31.5
12 11. 64 355 516 258 31
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Table 3 Mechanical properties of concrete

REET SIOTAPUETRE  HOPUERRE SRR
A MPa MPa GPa
C50 53.5 38.7 38. 64
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Fig. 4 Schematic view of test setup
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Fig. 5 Failure mode of specimen JD1
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Fig. 8 Hysteretic loops of specimens
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Table 4 Characteristic values of skeleton curves of specimens
ETa= J5 1] P,/kN A /mm P,/kN A/mm P /KN A /mm FEPE S5
DI # 124.2 26.7 149. 8 71.8 126.5 78.7 2.95 3.33
E A -121.7 -17.5 -147.3 -55.7 -125.2 -70.0 3.70
D i 141. 6 32.4 166. 1 71.9 141.2 79.0 2.44 2.61
i -109.9  -17.8  -139.2  -49.5  -139.2  -49.5 2.77
D3 (i 193. 1 38.4 227.5 73.9 193. 4 81.7 2.13 2.45
i -152.3  -20.2  -209.0 -48.9  -185.1  -55.6 2.76
D4 # 114.6 36.3 163. 6 94.7 163. 1 101. 4 2.79 2.88
i -122.7  -24.0 -136.8 -65.5 -115.5 -71.5 2.97
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H5 25K F JD2 A ID3. AR, F R AR A5
L5 AR A A P A v S E P KO R B
WA PE SR R
3.3 FEBESHT

FERBRE 118 B F A B B e REOR %R
F5 45T ID1 ~ ID4 TERG YR FS I A0 S5 R0 B Vi
FELJE R %L, K10 4 T 4 M5 i e
FBUEIh L, Horh h, FoREFERLE 258,47
A, FoRIMBAF 5 I8 RO RS Z L, AT LAF i

1) AR, F i AR T Ak F i AR B
B B, IS IR WA 11 i 0>, % 5 1) g 2 AN ST 7

A IR R 4y R S AR A S 280 i R R, PRI L G e
(A8 Y BEL TS ZR B8/ 0N, B 25 1o 2 38 n, 244y
SERTRIAVER BT , SR BEE R B BN B
R R#aH 3 JD1,ID2,ID3 Ay A e
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3) F# FAESY A ID1 JD2 5 ID3 1ERE IR A7
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AR A BELE R EGA BN A TR EE AR
2 B 3 %, Fr4n AU EE - A
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Table 5 Equivalent viscous damping coefficient under
failure displacement

I DI D2 D3 D4

h, 0.263 0.307 0. 305 0. 144
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Fig. 10 Equivalent viscous damping coefficient curves
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Fig. 11  Stiffness degradation curves

3.5 FAIFAHRK

T E 7R 3 1R b 2 B0k i iR 80 iR
b, RSB AL A& 12 Fis. NIRRT LA
B R 1 IR B R 2R 00 A B W AR, E 1 IR T
JD1 ~JD4 W73 1R 1k R E KT 0. 85. 1A
[FSEAIRS T IEFR RIS 2 R I S ff 4 5 1 Ik
e = W E o P 7 N A1 N S <

WA R T L R AR R R 3 IR R AT L 45
/N B TRE R R EERE.

1.2 =Dl

—e— JD2
1.1 —*— D3
—v— JD4

1.0r
0.9r
0.8
0.7r
0.6
0.5r
0.4

2

-80 -60 -40 -20 0 20 40 60 80 100 120
i #/mm

B 12 AEFSRUHLE
Fig. 12 Bearing capacity degradation curves
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