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Analysis on Seismic Behavior of Beam-Column
Connection of Cellular Steel Frame by Finite
Element Method
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Abstract; In order to clarify the influence of thickness of slab on the seismic performance of hon-
eycomb composite beam-column joints with regular hexagon and 70% porosity to analyze its cor-
rosion mechanism and carry on a finite element simulation. According to this basis, made five cel-
lular composite beam-column joints with different thickness of slab, then analyzed the hysteretic
behavior of these joints. The result of the study shows:the composite beam-column joints with 90
mm thickness of slab and 70% porosity can externally move the plastic hinge to honeycomb holes.
The increase of thickness of slab can promote the stiffness and bearing capacity of the slab is not
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obvious. The degradation of every test specimen is very close and it is more obvious after the test

specimen go into yielding situation.
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Table 1 Mechanical properties of concrete materials
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Table 2 Mechanical properties of steel materials

W Pk/mm E/ 10°MPa f,/MPa  f,/MPa
8 2.0 367 521

R 12 2.0 357 501
16 2.0 352 496

- @8 2.0 411 579
®10 2.0 402 562
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Fig. 1 Dimension of specimen FWZHL-70
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Fig. 6 Hysteresis curves contrast figure of differ-
ent floor thickness

AT R A B, 5 A A B [l il £
B 22000, 0 AR G LA, OF HOAR WS 3l
FUR PR TR AROTFLAR K, AR 1) 55 7™ 2, 2L
LSRRI RERE 1 K. TR BBE - 1 52 T — 1l
TET AR LR 35 e A2 T i ] g 24 T ) T AR
R Ut I 8 A 45 T v SR B A 32 TR I Y
PERER ML TR BE AR 2 H i A TERE , 5 iR
BE - BT A BRI — 2L
3.2 BRHZ

FARXPFR B 2R AN 7 s,



5 6 1]

B G  REHUS XS B 5 41 AL AT R PURR R RE R IR 965

Z 300
S
200
100
-60 -40 -20 0 20 40 60
A/mm
100 |
—a— FZL-1
-200 —a— FZL-2
—»— FZL-3
—e— FZL-4
—— FZL-5
-300 -

B7 AulrhEsRihs

Fig.7 Skeleton curves of each test part
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Table 3 Ductility coefficient of specimens

TGS ERAIR/mm AR/ mm FEHE R A

FZL -1 14.9 42.76 2.87

FZL -2 15.4 45.12 2.93
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FZL -4 16. 1 49. 11 3.05

FZL -5 16.3 50. 04 3.07
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Table 4 Peak load energy dissipation coefficient

of specimens

RE R h, E 5/ mm
FDL -1 0.267 1.68 80
FDL -2 0.278 1.75 90
FDL -3 0. 288 1.81 100
FDL -4 0.296 1.86 110
FLD -5 0.302 1.90 120
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Fig.8 Schematic of stiffness degradation of specimens
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