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Seismic Performance of Concrete Filled Circular
Steel Tube-steel Honeycomb Beam Joint with
Internal Reinforcement Ring

LI Ming ,ZHOU Zhijun ,WU Qian ,LI Zhiwei ,LIU Gang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract; To study the seismic performance of concrete filled circular steel tube-steel honeycomb
beam joint with internal reinforcement ring ( CFST-HBN) , and provide reference for engineering
application,such a model was established by Software ABAQUS. Its’ seismic performance was
compared with that of concrete filled circular steel tube-steel solid web beam joint( CFST-SBN).
Different effect factors on its’ seismic performance was analyzed. Compared with CFST-SBN, the
seismic performance of the two is similar. The beam-column linear stiffness and the grade of steel
have large influence on its’ seismic performance,but the former has the greater influence on the
bearing capacity and the energy dissipation capacity ,of which the maximum difference is 169. 3%
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and 29% , respectively. And the latter has the greater influence on the ductility, of which the

maximum difference is 41. 2% . The steel ratio,the width and the thickness of the inner stiffening

ring have small influence on its’ seismic performance, but they have obvious effects on its’

ductility, energy dissipation capacity, yield and ultimate displacement, respectively. It can be

concluded that the CFST-HBN is practicable and can meet the seismic design performance of

“strong conlumn and weak beam” .

Key words: concrete filled circular steel tube;steel honeycomb beam;seismic performance ;finite

element ; joint
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Table 1 List of specimens
RS B/mm t/mm a WS 0 i
S080100853450286 80 10 0. 085 Q345 0.028 6
S100100853450286 100 10 0. 085 Q345 0.028 6
S120100853450286 120 10 0. 085 Q345 0.028 6
S$100080853450286 100 08 0. 085 Q345 0.028 6
S$100100853450286 100 10 0. 085 Q345 0.028 6
$100120853450286 100 12 0. 085 Q345 0.028 6
$100140853450286 100 14 0. 085 Q345 0.028 6
S$100100563450286 100 10 0. 056 Q345 0.028 6
S$100100853450286 100 10 0. 085 Q345 0.028 6
S100101163450286 100 10 0.116 Q345 0.028 6
S100101483450286 100 10 0. 148 Q345 0.028 6
S$100100852350286 100 10 0. 085 Q235 0.028 6
S$100100853450286 100 10 0. 085 Q345 0.028 6
S$100100853900286 100 10 0. 085 Q390 0.028 6
S$100100854200286 100 10 0. 085 Q420 0.028 6
$100100853450200 100 10 0. 085 Q345 0. 0200
S100100853450286 100 10 0. 085 Q345 0.028 6
S100100853450400 100 10 0. 085 Q345 0.040 0
S100100853450600 100 10 0. 085 Q345 0.060 0

F2 HRAMRRAEENS H

Table 2 Comparison of eigenvalues of specimens

JEMRmTE  VE(EATER  MRRATER  RMROLRE  MRROLEE  (iRsEEME  AERERERR SSakEhE

e P/KN P /KN P/KN  A/mm  A/mm ES4 A MIERH
S080100853450286 115 155 132 22 59 2.7 2.07 0.33
$100100853450286 120 155 132 19 53 2.7 2.07 0.33
$120100853450286 119 147 125 17 50 2.9 1.89 0.30
$100080853450286 114 150 127 19 51 2.7 1.97 0.31
$100100853450286 120 155 131 19 53 2.7 2.07 0.33
$100120853450286 118 147 125 18 54 3.0 2.13 0.34
$100140853450286 120 148 126 17 52 3.0 1.91 0.30
$100100563450286 118 155 131 22 61 2.8 2.16 0.34
$100100853450286 120 155 131 19 53 2.7 2.07 0.33
$100101163450286 119 147 125 17 49 2.9 1. 96 0.31
$100101483450286 116 143 122 18 45 2.5 1. 81 0.29
$100100853450286 85 120 102 15 53 3.5 2.45 0.39
$100100853450286 120 155 131 19 53 2.7 2.07 0.33
$100100853900286 131 166 141 21 52 2.5 1.94 0.31
$100100854200286 138 169 144 21 57 2.7 1. 44 0.23
$100100853450200 88 117 100 36 94 2.6 1.95 0.31
$100100853450286 120 155 131 19 53 2.7 2.07 0.33
$100100853450400 142 182 155 1 31 2.9 1.90 0.30
$100100853450600 237 273 232 9 20 2.2 2.51 0.40
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