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Abstract: A new type lap connection between concrete-filled steel tubular (CFST) column and
reinforced concrete beam was proposed on the basis of current connection forms of CFST column
and reinforced concrete (RC) beam. The failure mode, bearing capacity, stiffness degradation,
ductility and energy dissipation capacity of the connection were studied by low cyclic loading test
and numerical simulation analysis. The strain development law of longitudinal reinforcement at
beam end and lap corbel flange was analyzed. The results show that the lap connection of CFST

column and RC beam shows a typical failure mode of plastic hinge at the end of concrete beam,
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which accords with the seismic fortification concept of “strong connection and weak member”.
The hysteretic curve of the connection is full, the pinch phenomenon is light, the stiffness
degradation is obvious, the strength degradation is small, and the connection has good ductility
and energy dissipation capacity. The cross section strain at the end of lap bracket is largest among
measuring points of longitudinal reinforcement and corbel. The effective transfer of bending
moment and shear force at beam end can be realized by lap connection, but the insufficient lap
corbel length will lead to anchorage failure. In the design of connections, enough lap length
should be ensured to realize the reliability of anchorage performance of longitudinal reinforcement
of reinforced concrete beam under the condition of bending shear composite force and give full
play to the seismic energy consumption capacity of the connections. The finite element results are
in good agreement with the experimental data. The model can accurately reflect the mechanical
characteristics of the connections under the actual stress. The research results can provide

technical support for the engineering application of this new type of lap connections.

Key words: beam-column joint; CFST column; RC beam; low cyclic loading test; seismic per-
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Tab.1 Test Results of Material Properties of Concrete
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Fig. 2 Dimension and Configuration of
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Tab.2 Test Results of Material Properties of

Steel and Reinforcement

BrFE R/ | W IRSR | MR g/
WE | e . .
mm MPa MPa
[ IRE Q235 5 325 447
A R 3 2% Q235 6 387 521
A4 16R IE H Q235 4 325 442
HRB400 10 434 620
HRB400 12 437 600
HRB400 6 412 583
4
HRB400 10 437 600
R
R
NMTS
jj It
£
® Emurunug [k ¢
EEXE X231
=X

| =
| |
B3 mEmEkE
Fig.3 Test Loading Device
T B A0 1] S 45 o A Tl s ey 28y s g 2R
VO T ToUjta Jon o il e L BB 0. 15, S i fif 28 #h A7
+250 mm {4 LI A 3l E i .

L IR G P AR e AR ) (JGI/T 101—
2015) M Ay SEARLH O I ik AT . ok
A7 4300 B TR 5 A ] B2 LA I AR ) Oy - D3 AF
JoEk O i R P Ao 28 A2 ) o ok AT BRAE A 1 UK, A A
A B A R 3K B Je AR s U B I s @3 i
I B SR S R A ) I A s R IR A2 % 1 R A
FAGI 3 K. BEPIMBFFAT 5 min HI T WG REE K
J Kl A AR LG B BT S 1 B0k g 2k
DR E T B AR AT A 850 LLF s @ ¥ s i
JEEBIR .

1.4 HEXRE

SR FH T 3 A% % i LI 5 3 s Ak s G ) 4l 1] s
T3 % S £ 4805 % K0 oh AR IR &R 4 A Bhi]
. ] TST3826 4570 & 4t . DH3816 i 45
P T R GRS VAR i KA B T ) B O B N AR
IR B A AN 1A 4 IR

v o -

ixz13(z14) XZ9(Z10) XZ1(22) W pz1(22) DZ9(Z10) DZ13(Z14)
{XZIS(ZIG) XZ11(Z12) XZ3(Z4) M Dz3(z4) DZ11(Z12) DZ15(Z16)
! XZ5(26) 4 DZ5(26)
X212 |\ S D7775)
(a) HAHmWEAE
(]
|
- BLYO01 BLY03 m |y = BLY05 BLY07 = it
T ———— VR ——————
= BLY02 BLY04 = M - BLY06 BLY0S m
I
|

() FBREZRNSAE

4 HEW=AE

Fig. 4 Arrangement of Strain Measuring Points

2 HKERAKMBIAES

2.1 MEEEERRAK

NI ETI L R B R R EEAE 375 mm Ab
IRECARAS h 24 4% , Bl S v for 2R A9 38 K, BV SR
S e A% AT 1) R A T B AR T S AH B SE SR AR ) B4
HEAJE IR B B I, 24 4% B B 5 W4 0 . 38 LR EE I
A DXCRE R VR RN S 5
TE BB . /INTEAE A TR B 25 o 8 R 2B BRI R

TR IR 5 /N AR IR FEAE 375 mm b #K
1] A S il A A B R v gy G L R B VR R
T 25 4 i) ) TET SEE AR, > % i gy A 3 O i R AT 2 A
PR B (BEAE 375 mm LAY HY 30 ) 24 4% L ) i)
ZAUEUT AST T ) KR VT A R RURIXS BR 3 A, #EA
WL IR B F o #5152 B 9 Ak 1) 48 N T R L 4
BOOMBIRE A i 244 M B ME £ 64. 6 mm
A A P4 2 A O\ 1 N A B R I RS TR - Z
TR KPR B N TR EMMRE S 5% LT, K
5 T AL NS5 B S ROBEIR
2.2 HESGBRBIAES

TR AF N 28 0 R v A R BT S A D X R IR
TR VRE - 2 5L 0 % 0 1 DR R 425 BB 1 4 RO I 2 il
TR M M BEIR LS S 2485 43 A an &l 5 i .

WA R R AR R L R
YTk A il A R By AL Ak U n e TR
B R AE bR R W RE AR DX B i R Ak Rk
FEATUEEOE o B T v 7 F% 1 K, TR i 24 4% 43 I N
TS 0 0 8 200 2 o) G v % e O S A B . A
A IR B B, KRG B R S BOR B £ Z
TERL RSB S B R B KR R AR A T B
I 5 /N RO A5 bl [ R R % LA I A 2 o T il
B /NG AR SAE W B G A b R A R R



i
w
&=
e
&
T
4R
o
Nl
=
i
A
b
e
B
b
M
B
[y
5
=il
P
&
y
£
=
3
&

17

(c) K5 B BUAK I 2% 2 (@) WRBAES

5 REGEFEERNEST

Fig. 5 Failure Modes and Crack Distribution of Specimens
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Tab.4 Displacement Ductility Coefficient of Connection
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Em | fm | IEm | i | dEmE | fE
K3 26.6 | —31.3| 44.7 | —64.6| 52.2 | —72.6
2.3
NG 32.2 | —28.5| 64.4 | —80.5| 80.5 | —62.5
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Fig. 8 Relation Curves of Equivalent Viscous Damping

Coefficient and Load Grade
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