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Tab.1 Parameters of specimens

i n N/kN S/ MPa

SRCJ1 8d12 $6@ 100 1. 79 0.25 751. 6 47.1

SRCJ2 8d14 $6@ 100 1. 31 0.25 759. 5 47.8

SRCJ3 4D14+ 4D16 $6@ 100 1. 14 0. 25 748. 2 46. 8

SRCJ4 4014+ 4D16 $6@ 150 1. 11 0.25 711.0 43.5

SRCJ5 818 P6@ 150 0. 92 0.2 601. 3 47.1

SRCJ6 818 $6@ 100 0. 98 0.2 607. 6 47.8

1.2
SRCJ1  SRCJ2, )
SRCJ3  SRCJ4 ,
, 1(b)

SRCJ5 SRCJ6 X ,

1

Fig.1 Failure modes
2
2.1
2.1.1 REL Solid 65 ) 0, 2 .2
Eo f e f 2
. Tab. 2 M aterial properties of concrete
0. 2 Eo/GPa f UMPa  f.JMPa  f./MPa
B 0. 35 SRCJ1 34.1 37.68 42.13 3.39
A 0.9 SRCJ2 34.2 38.24 40.77 3.42
- SRCJ3 34.0 37.44 41.89 3.38
Ansys ’ SRCJ4 33.4 34.80 39.23 3.22
William-Warnke , SRCJ5 34.1 37.68 42.13 3.39
SRCJ6 34.2 38.24 42.69 3.42
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Je= r— 1+ x7 Fig.2 Section division
8} > a;u, f(' = 0
:&u= 0.004+ 1. 4pﬂfvh 8-,11/f(n<*, &u ,fy-,h ,fC.c
,f(',() ;8(;(*: 8‘,0[1"‘ S[f_jL]] ;f(;(‘: kflc;.x: Si; ES(‘(‘
_fc,c. _ EO . _ QJ y, h
- =T 1= o B B Phe= TR
k Lk= 2254 (1+ 3.97 ke Ny )" = ke Av— 1. 254,
s ke 0.75.
2.1.2 WA Solid 45 ; Link 8
R . (MKIN),
- 3
. Tab.3 Material properties of steel
, 0.3. E./GPa £,/ MPa £ MPa
206 289.6 420. 1
' $12 200 349.8 545.0
0.05E-. , 3
$14 200 359.5 544.4
2.2 $16 200 358.9 542.2
$18 200 381.8 576.2
) ¢6 210 330.7 547.9
, $8 210 305.7 464.7
3 . APDL
Ansys
2.3
3 3
3 Fig. 3 Finite element model
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Fig. 4 Comparison betw een calculation and test results
- , 4 .4 e
, 85% ;
4
T ab. 4 Comparison betw een calculation and test results at characteristic points
Pyl Py Prae Prax, Ayl A/ A/ A/
kN kN el % /kN / kN e/ % mm mm ol % mm mm el %
SRCJ1 53.54 55.43 3.4 77.75  74.0 5.1 9.82 7.19 36.0  44.18  42.07 5.0
SRCJ2 56.02 62.41 10.2 79.20 78.82 0.5 10.53 9.64 9.2 4852 57.8 16.1
SRCJ3 68.41  74.03 7.6 88.52 92.83 4.6 11.12  10.51 5.8 52,90 57.01 7.2
SRCJ4 65.31 72.32 9.7 87.41 90.16 3.1 11.47 12.01 4.5 53.68 62.92 14.7
SRCJ5 70.40 75.10 6.3 100.83 107.93 6.6 13.28 14.41 7.8 60.32 70.4 14.3
SRCJ6 71.02  75.20 5.6 101.97 105.48 3.3 14.3 17.01 15.9 72.44 825 12.2
4 ,Ansys
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Nonlinear Finite Element Analysis of SRC
Column-RC Beam Hybrid Joints

ZHU Qtyun, GUO Zirxiong
(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: Based on the experimental results of steel reinforced concrete (SRC) column-RC beam hybrid joints, the finite
element model considering material nonlinear is established by Ansys software. Nonlinear numerical simulation of six SRC
lumnm-RC beam hybrid joints under the monotonic loading is carried out. According to the analysis of load-displacement
curves and comparison with experimental results, the influence of strength ratio of joint to beam on the failure modes,
strength and ductility of specimens is investigated for different longitudinal reinforcement ratios of beam and stirrup ratios
of joint core. The analysis results indicate that the load-displacement curves of six specimens are in good agreement with
the experimental results, so the finite element numerical simulation of SRC column-R C beam hybrid joints is feasible.

Keywords: SRC colummrRC beam hybrid joints; strength ratio of joint to beam; nonlinear; finite element analysis



