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Experimental study on seismic performance of a new
type of CFST column-RC beam joint
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(1. The Key Lab of Urban Security and Disaster Engineering ( Beijing University of Technology) , Ministry of Education,
Beijing 100124, China; 2. College of Exploration Technology and Engineering, Hebei GEO University, Shijiazhuang 050031, China)

Abstract: Based on the advantages of concrete filled steel tube ( CFST) column and reinforced concrete ( RC)
beam, a new type of CFST column-RC beam joint connected by U-shaped steel plate and studs is proposed in this
paper. In order to study the seismic performance of the new type of joint, two full-scale CFST column-RC beam
joints and one traditional RC joint were designed and manufactured, and the low-cycle reciprocating load test was
carried out. Results show that the failure mode of the CFST column-RC beam joint was similar to that of the
traditional RC joint that both of the joints had flexural failure at beam ends. The failure area was mainly outside the
U-shaped steel plate edge, and the plastic hinge area moved outwards. The beams of the cross joint were named as
S beam and N beam according to the specimen installation positions of the test site. Compared with the RC joint,
the bearing capacity of the N beam of CFST column interior joint and side joint increased by 11.6% (13.0% in
negative direction) and 5.3% (7.5% in negative direction) respectively, and that of the S beam of the CFST
column interior joint increased by 20.2% (19.6% in negative direction). The load-displacement hysteresis curves
showed a plump shape. The accumulative energy dissipation of the CFST column interior joint and side joint
increased by 17.0% (36.0% for S beam) and 20. 1% compared with the RC joint. The displacement ductility
coefficient of each specimen was higher than 4.0, and that of the interior joint and side joint of the CFST column-
RC beam increased by 2.4% and 21.3% . Therefore, the new type of CFST column-RC beam joint showed good
deformation ability.

Keywords: CFST column; RC beam; U-shaped steel plate-studs connection; low-cycle reciprocating load test;

seismic performance
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Fig.1 Schematic of CFST column-RC beam joint
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Tab.1 Mechanical properties of concrete materials ~ MPa
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Tab.2 Mechanical properties of steel materials
Mok HARJEE/mm 25 JE HRSRSE £,/ MPa P BR5RJE £,/ MPa HEMfIZR A/ % PR £ /10° MPa
10 HRB400 413 607 22.06 1.8
20 HRB400 430 559 20.13 2.0
R 2 HRB400 436 617 19.50 2.0
25 HRB400 436 608 19.93 2.0
R 4 Q345 395 530 19.03 2.1
s 10 0345 423 569 16.17 2.0
13 MLIS 339 456 15.38
e 16 MLI5 340 457 15.40
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Tab.3  Test value of feature points of specimens and displacement ductility coefficient
. e iz WA e PR -
iR M FEME R EOYME
A,/mm P,/kN A,/ mm P,../kN A,/mm P,/kN
19.48 221.13 100. 81 250.22 113.00 212.69 5.80
N
-22.86 —-184.33 -79.34 -255.55 -119.98 -220.66 5.25
ZJD -1 4.92
-19.38 204.78 -79.67 222.63 -87.98 189.23 4.54
S
22.25 -195.34 83.10 -257.17 91.00 -218.59 4.09
23.37 233.38 96.96 279.27 115.81 237.39 4.96
N
-23.53 —244.23 -94.46 -288.77 -118.75 —-245.45 5.05
ZJD -2 5.04
-21.68 223.44 -92.93 267.66 -104.23 227.51 4.81
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22.86 —-255.89 93.30 -307.61 121.53 -261.47 5.32
20.99 230. 88 98.58 263.50 118.06 223.98 5.62
BJD N 5.97
-19.64 -229.12 -98.24 —-274.70 -123.88 —-258.05 6.31
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Fig. 13 Accumulative energy dissipation
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Fig. 14 Schematic of calculation of equivalent

viscous damping coefficient
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Tab.4 Equivalent viscous damping coefficient

S e W Wb
N 0.137 0.279 0.223

ZJD -1
S 0.138 0.305 0.261
N 0.098 0.301 0.277

ZJD -2
S 0.080 0.306 0.283
BJD N 0.110 0.301 0.272
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