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Seismic Performance Analysis for Joints of
Clapboard-through-type Concrete-filled Square Steel
Tube Column and H-shaped Steel Beam
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Abstract ; The seismic performance analysis was conducted on the joints of clapboard-through-type
concrete-filled square steel tube column and H-shaped steel beam to investigate the influence of o-
verhang length of the diaphragm, thickness of the diaphragm,thickness of the steel tube,and axial
load ratio. Nonlinear finite element model was used to analyze the seismic performance and failure
mode of the connection with different parameters under the monotonic loading and the cyclic load-
ing using ABAQUS , respectively. The numerical results show that the kind of joint has better bear-
ing capacity and seismic ductility, the plastic hinge depended on the overhang length of the dia-
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phragm is always generated at the end of the beam,and the area of hysteretic loop is much greater.

We can conclude that as increasing the diaphragm overhang length ,the seismic performance of the

joint can be gradually enhanced. The diaphragm thickness has a certain influence on the seismic

performance with unobvious effect. The bearing capacity and the displacement ductility of the joint

obviously decrease with the increase of the axial load ratio, and the energy consumption capacity

increase with change of the thickness of the steel tube.

Key words : square concrete-filled steel tube ; clapboard-through-type joint of beam and column; fi-

nite element analysis; seismic performance.
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Table 1 Geometric parameters of joints

G B x % x 5 x R/ mm PR/ mm  BEARSME K B/ mm i 2K/ mm
ID-1 300 x 300 x3 000 x6 16 25 0.56 900
D -2 300 x 300 x3 000 x6 10 25 0.56 900
JD-3 300 x 300 x3 000 x6 16 60 0.56 900
JD -4 300 x 300 x3 000 x6 10 60 0.56 900
JD -5 300 x 300 x3 000 x6 16 100 0.56 900
D -6 300 x 300 x3 000 x6 10 100 0.56 900
D -7 300 x 300 x3 000 x8 16 100 0.56 900
JD -8 300 x 300 x3 000 x 10 16 100 0.56 900
JD-9 300 x 300 x3 000 x6 16 100 0.3 900
JD-10 300 x 300 x3 000 x6 16 100 0.4 900
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Fig.1 The constitutive model of concrete
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Fig. 2 Monotonic loading P — A curves
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Table 2  Bearing capacity and displacement of mo-

notonous load in FEA

e JeR Az e Wi et e BRA ffﬂg PR

#/mm #H/kN #%/mm #H/kN
ID-1 4.3 130 16.3 214
D -2 4.4 132 17.6 213
D-3 4.8 171 18.5 237
D -4 4.8 166 16.3 225
D -5 5.1 181 19.0 258
ID-6 5.0 174 17.8 235
D -7 4.9 175 18.6 255
JD-8 5.0 202 17.2 269
ID-9 5.3 212 19.5 267
D -10 6.4 220 22.4 277
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Fig.4 P —A curves of joints under cyclic loading
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Table 3 Ductility and energy consumption indication

of joints
i TMZL@ %ﬁli@ %xﬁl%ﬁi ﬁéﬁ%&
JD -1 3.50 3.49 2.26 0.36
JD -3 3.72 3.70 2.51 0.39
D -5 3.98 3.97 2.58 0.41
JD -2 3.37 3.35 2.20 0.35
JD -4 3.56 3.54 2.41 0.38
D -6 3.77 3.75 2.56 0.40
D -7 4.01 4.03 2.68 0.42
JD -8 4.03 4.04 2.74 0.43
JD-9 4.21 4.39 2.63 0.41
ID-10 4.48 4.46 2.73 0.44
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phragm thickness
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