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Study on Hysteretic Behavior of Cellular Beam

JIA Lian-guang, LI Qiu-rong, LIU Meng, SONG Zhong-qi
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, Liaoning, China)

Abstract: In order to study the hysteretic behavior and local stability of cellular beam under
earthquake., and the influence law of local buckling on hysteretic properties of cellular beam,
through combining the method of experimental research, theoretical analysis to study the
hysteretic behavior of cellular beam. 4 hexagon-hole cellular simple-supported beam specimens
with different web height-thickness ratios were designed, the pseudo static test was carried out in
the center of simple-supported beam with low cycle reciprocating load. The hysteretic curves,
skeleton curves, and stiffness degradation curves of hexagon-hole cellular beams with different
web height-thickness ratios were obtained, the corresponding ductility coefficient and energy
dissipation factor were calculated, the failure process and failure form were analyzed, and the
hysteretic behavior and failure mechanism of the cellular beam were studied. The results show
that the failure mode of the hexagon-hole cellular beam with larger web height-thickness ratio is
local buckling of the web between holes, buckling will lead to deformation of the specimen
increasing sharply, the hysteretic behavior will deteriorate rapidly, resulting in the decrease of
bearing capacity and the destruction of the specimen. As the web height-thickness ratio increases,
the web is more vulnerable to local buckling. Therefore, the web height-thickness ratio should be
strictly restricted in practical engineering.
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Tab.1 Cross-sectional Dimensions of Cellular Beam Specimens

A5 B R FFAL 5 B /mm L/ % A o J
FWIL-1 400 mm X200 mmX5.9 mmX§8 mm 240 60 65
FWIL-2 400 mm X 200 mmX5.1 mm X8 mm 240 60 75
FWL-3 400 mm X200 mm X4, 8 mmX§8 mm 240 60 80
FWL-4 400 mm X 200 mmX4.5 mm X8 mm 240 60 85
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Fig.1 Cellular Beam Specimen (Unit:mm)

1.2 ##HEiE

FR A A B A9 7= i 7 2% 1 8 3 58 BURE A7 B Bk
FEH ) (GB/T 2975-—1998) 1 A 5 HL 52 43 51 DA 784
A 1) A R B 2 ) IR 0 T i AR 4 R
B 2R BRI 7 ) (GB/T 228—2010) iy
FIE AT A1

R 45 AL 1 ML I 5 B Jef IR A 2K 5 W B i 2
F BEL 7 A5 0 A5 380 A% 3k A e R L AR ey 5 DA B S
) X T o R R A A B A R JE IR R S, R
PRSREE £ PR E 2R o, pF 50 25 51
2P,
1.3 RREFESERVXNE

TR0 7E VL P SR A 44 TR S g = F 47, il
6 22 K B2 R L R s Tl 1 000



oM EP I S ST X 181

Fx2 W HEMER
Tab.2 Mechanical Properties of Steel

i 1 v < 3% E

iK1 RWLS f./MPa ey/ £./MPa i /

KA ErRsS 1076 8/% [10° MPa
6-1 342.1 | 1258 494, 8 27.1 | 2.09

6 mm 6-2 339.8 | 1289 490. 1 274.0 | 2.03
JEMAM | 6-3 341.7 | 1204 489.9 26.3 | 2.11

SEME | 341.2 | 1250 491.6 26.9 | 2.08
8-1 360.5 | 1 344 505.7 23.3 | 1.96
8§ mm 8-2 356.9 | 1318 517. 4 20.6 | 1.93
JEMMR | 8-3 360.7 | 1317 507.3 21.8 | 2.04
SEXE | 359.4 | 1326 510. 1 21.9 | 1.98
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Fig.3 Support Connection
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Fig. 4 Test Site of Support Connection
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Fig. 6 Hole Number of Cellular Beam
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Fig. 11 Hysteretic Curves of Specimens
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Tab.3 Ductility Coefficients of Specimens

R4 5 Jiti i 43 % / mm B FRA0 2 / mm ST AR A
FWL-1 4.21 13.86 3.29
FWL-2 3.68 10. 89 2.96
FWL-3 3.42 9.75 2.88
FWL-4 2.79 7.72 2.77
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Fig. 15 Calculation Schematic Diagram of Equivalent

Viscous Damping Coefficient
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Tab.4 Energy Dissipation Capacity Parameters of

h (3)

Each Specimen

AR TR S0 BB R AL e eI R A E
FWL-1 0. 310 1.948
FWL-2 0.274 1.724
FWL-3 0. 265 1. 665
FWL-4 0.215 1.353
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